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*fi0^aSfc2ot/£ti3^JX±o®^*^^'t°U5?i7l^;t^F^^fig-r§^iS^ii«T 

*?§0^ti^5tcnFij^--tf^|aiS-rsxi"J-r:y^^'7<yt'i':&ffi«f§o 20 

^mmii. * fi 0^ o ^ K c> fli t fc a tu IS ^ K o T =3 - F ^ n 5 # 'J 7" ^ F © ^ 

«^giift?-ii:?>/ii6tT^-tf~'i'y$n^7°n-bXl?. *f|0^O^^feL.<{i-FU^--€ 
gtt?r=&t-S^©77^5'"?(yF^rcaxFU7--1fffitt^*-r?.^n5C)'<:7°^FtMffi# 

*f§B^ti. I^a^T'D-bXtcfettS^ n F U ^--tfffitt^Wt- 5> * fg £D .1"° U ^ 5^ 
F*)L<ti^<D7^^''"^>F^/ca-?-neiO'^7°^F««f*Offiffl^Sfft1-^. 

*f|B^li, F 7 y X>^"x:^ <y ^ ^tlOff Ktcfcl^T - F U ^-if Slt^ Wr § 33-: U 
^F^3-F-r§*%B^©^®*^cS^©7^i'"^>F Offiffl^ffift-r i.o 

*^Bjiigt^fb-&ti©isi£::^ffi^M«-r So 30 
*5i0^«iufa - F u ^-^'ffitt^^-rs 5j-: u -^^f- F $ fctJ^n^ 3 - Ft- Sl^S©iB 

* fl B^ t± :/ n -fe <y -9- J; M IB X F U ^ -.-if S 14 ^ * -r § Jj-: U 7° 5^ F t fc ^ n ^ :3 
-FT§^K'0E?iJ^ffi#L/cx-^^{i#SK^-&ty3i^t!:a-^f->XxA^ffiffi-r§ = 

*fgB^aiB?iji*i©iti[^iBi^t-s:>^?4^3i«-r§o 

*fSB^t*. #u-^:/5^Fo«tiW7^^'^>F;grns-r57-yfe^^s«-rso 

[ 0 0 0 5 ] 

^0^g)«S 

*f|BJti, J-XT©E?lJ#'§-^'>^< il't 5 0%|Hl-Oia^J^*Ti.3llS5?^U:t^F^ 40 

^ts^mmm-^-h-DX . xF'j^--ifgtt^*-r§'i-:u'^:/^F^ri-F-r§feo^BW 

iiTi) : ia?^J»^ U 3> 5. 7. 9^ IK 13. 15. 17. 19. 21. 23. 25. 27. 29. 31. 35. 

37. 39. 41. 43. 45. 47. 49. 51. 53. 55. 57. 59. 61. 63. 65. 67. 69. 71. 73. 75. 

77. 79. 81. 83. 85. 87. 89. 91. 93. 95. 97. 99. 101. 103. 105. 107. 109. 111. 11 

3. 115. 117. 119. 121. 123. 125. 127. 129. 131. 133. 135. 137. 139. 141. 143. 14 

5. 147. 149. 151. 153. 155. 157. 159. 161. 163. 165. 167. 169. 171. 173. 175. 17 

7. 179. 181. 183. 185. 187. 189. 191. 193. 195. 197. 199. 201. 203. 205. 207. 20 

9. 211. 213. 215. 217. 219. 221. 223. 225. 227. 229. 231. 233. 235. 237. 239. 24 

1. 243. 245. 247. 249. 251. 253. 255. 257. 259. 261. 263. 265. 267. 269. 271. 27 

3. 275. 277. 279. 281. 283. 285. 287. 289. 291. 293. 295. 297. 299. 301. 303. 30 50 
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5. 307. 309. 311. 313. 315. 317. 319. 321. 323. 325. 327. 329. 331. 333. 335. 33 
7. 339. 341. 343. 345. 347. 349. 351. 353. 355. 357. 359. 361. 363. 365. 367. 36 
9. 371. 373. 375. 377. 379. 381. 383tfca 385. * fi HJi © § ^ SS «l « T . MlB^ 
Ka. mfiMmm^ t'J^rj: < i: 6 0 % . 7 0%. 8 0%. 8 5%. 9 0%. 9 5%. 9 

8 %sfca 1 0 0 %m-(Dmm^^t ?>mm^ ^ i^^^ ¥^^tSo ^mm<D^^mmmm. 

> >>■ X y F * ff Si . 'P^J:< i; 50% © * ;V A 7 5 F 33 i lil 37''C io^iE>m 42°C (O'US.^^ 
[ 0 0 0 6 ] 

•a-'>^< i:fei5©3iiE7^V':t^Fti. uT (Dmmm%(Dmmmnpi(Dmmmmmii.t'p 

^ < fe50%ffi«ttt?fe§ : E?IJ#^ 1. 3. 5. 7. 9. 11. 13. 15. 17. 19. 21. 23. 25 

. 27. 29. 31. 35. 37. 39. 41. 43. 45. 47. 49. 51. 53. 55. 57. 59. 61. 63. 65. 67 

. 69. 71. 73. 75. 77. 79. 81. 83. 85. 87. 89. 91. 93. 95. 97. 99. 101. 103. 105 

. 107. 109. 111. 113. 115. 117. 119. 121. 123. 125. 127. 129. 131. 133. 135. 137 

. 139. 141. 143. 145. 147. 149. 151. 153. 155. 157. 159. 161. 163. 165. 167. 169 

. 171. 173. 175. 177. 179. 181. 183. 185. 187. 189. 191. 193. 195. 197. 199. 201 

. 203. 205. 207. 209. 211. 213. 215. 217. 219. 221. 223. 225. 227. 229. 231. 233 

. 235. 237. '239. 241. 243. 245. 247. 249. 251. 253. 255. 257. 259. 261. 263. 265 

. 267. 269. 271. 273. 275. 277. 279. 281. 283. 285. 287. 289. 291. 293. 295. 297 

. 299. 301. 303. 305. 307. 309. 311. 313. 315. 317. 319. 321. 323. 325. 327. 329 

. 331. 333. 335. 337. 339. 341. 343. 345. 347. 349. 351. 353. 355. 357. 359. 361 

. 363. 365. 367. 369. 371. 373. 375. 377. 379. 381. 383. Sfcti 385o 

!g: < i: 6 0 % . 6 5%. 70%. 75%. 80%. 85%. 90%. 95%. 97%. 

9 8 %f /ca 1 0 0 %ffl«ttT-fe5^i!yn->*-:&Mffi-ri.o su © * ffi «i« T' . mmm 
^a*HWci!^20A^ e.«507 ^ i-^e-^ F*^ Bit ?.o 

[ 0 0 0 7 ] 

^■g-ty?i±4ti^ffi#^t- §c h ^Mmmweit. MtH^ti^tis. ^'•^ASttfflM. ^'"7 

Escherichia coli) ^ fc fi ~> a - F X • 7 ;V :t P -fe > X (Pseudomonas fluorescens 

) ^^tso ibKMcommmm-viis mm^'y i^m^mm^i. x fi-t" f ^-trx ■ 

(Streptomyces diversa) . F -''^ ^ ;V X • 7 -fe U (Lactobacillus gasseri) 

. vi^Fn-y^X-^^^X (Lactococcus 1 act is) . F n -y * X • ^' U' U X (La 

ctococcus creraoris) tfctife:?* (Bacillus subtilis) ^^tSo ^ 6 C S'J © * li S « 
Vlt. tulHX^4tltt. -9- 7 * P 5 -fe X • -b b If 7 X (Saccharomyces cerevisiae) . 
v' y-y- -y A P 5 -b X • ^° > (Schizosaccharomyces pombe) . tf ^ 7 • X F U X (Pic 
hiapastoris) . ^/V-f'^PS-bX-^i^^^X (Kluyveromyces 1 act is) . /^ > -tr 7 ^ • 
7ij^;l/7r (Hansenula plyinorpha) t /c « 7 X 4^' 71^ X • V ;V (Aspergillus nig 
er) ^^tSo 
[ 0 0 0 8 ] 
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t ^ ^ (D^m^.t ^ : iB^J#^ 2. 4. 6. 8. 10. 12. 14. 16. 18. 20. 22. 24. 26. 28 

. 30. 32. 34. 36. 38. 40. 42. 44. 46. 48. 50. 52. 54. 56. 58. 60. 62. 64. 66. 68 

. 70. 72. 74. 76. 78. 80. 82. 84. 86. 88. 90. 92. 94. 96. 98. 100. 102. 104. 106 

. 108. 110. 112. 114. 116. 118. 120. 122. 124. 126. 128. 130. 132. 134. 136. 138 

. 140. 142. 144. 146. 148. 150. 152. 154. 156. 158. 160. 162. 164. 166. 168. 170 

. 172. 174. 176. 178. 180. 182. 184. 186. 188. 190. 192. 194. 196. 198. 200. 202 

. 204. 206. 208. 210. 212. 214. 216. 218. 220. 222. 224. 226. 228. 230. 232. 234 

. 236. 238. 240. 242. 244. 246. 248. 250. 252. 254. 256. 258. 260. 262. 264. 266 

. 268. 270. 272. 274. 276. 278. 280. 282. 284. 286. 288. 290. 292. 294. 296. 298 

. 300. 302. 304. 306. 308. 310. 312. 314. 316. 318. 320. 322. 324. 326. 328. 330 

. 332. 334. 336. 338. 340. 342. 344. 346. 348. 350. 352. 354. 356. 358. 360. 362 

. 364. 366. 368. 370. 372. 374. 376. 378. 380. 382. 384trcte386o fe^^ffliliaT' 

(i. luiE^t" u '^^^ Fa. mmmnm^ t'pr^ < t^6o%. 70%. 8o%. 85%. 90%. 95%. 98 

% f a 1 0 0 % n - 14 ^ Wr § jI ^ 7 5 / li ^ ^ tr o 

[ 0 0 0 9 ] 
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gij O # f[ T' . * H 0^ a . W T O E # -i- © -fn AMt S f IB ?|J ^ S T § 31 M 7 5 y 

mm^^tsmm^^v ¥ ^mmt ■■ mnm^ z. 4. lo. 12. 14. le. is. 2 
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24. 326. 328. 330. 332. 334. 336. 338. 340. 342. 344. 346. 348. 350. 352. 354. 3 

56. 358. 360. 362. 364. 366. 368. 370. 372. 374. 376. 378. 380. 382. 384g/ca38 

[001 3 ] 

§o Narum?, (Infec. Immun. 2001 Dec, 69(12) :7250-3) S V ^7 X €> ^ n K > ® * 31 ft 
^SSLTl/^^o Outchkourovt. (Protein Expr. Purif. 2002 Feb, 24(l):i8-24) l,tW 
ft^T-n FXDMiift^fBitLTV^^o FengB (Biochemistry 2000 Dec 19, 39(50):153 
99-409) }i:;'cSiBT-3 F ^dilSi'fb^lBic t Tl/^^o Huniphreys5. (Protein Expr. Purif 
. 2000 Nov, 20(2)252-64) It ±mm (D m K Zi ¥ > (D K E <0 ^ ^ KBmt ^ ^ 
|g # L T (.^ § o 

m^^^^tSo *f|B^CD3J<D*am«T-ii. MIB^t" •7i:KltttiaMii. izMM (Escherlchl 
a coli) $ fc (i i — F ^: X ■ y^V^-Hz^X (Pseudomonas fluorescens) ^■a"t?o 

•9- (Streptoiyces diversa) . -7 F ^ -'l^ X • >yb U (Lactobacillus gasseri) . 
y i7 hn-yAX • y ^ =f-7. (Lactococcus lactis) . ■^^'Fn-yAT.-i' Ix-t U 7. (Lact 
ococcus cremoris) t fc « tt ^ « (Bacillus subtilis) ^^tSo * ^ BJl © iJ © S ffi ffi « 
Tii. MtBK^^tltt. ■9-'yAa5-tX--fel't:>^7x (Saccharomyces cerevisiae) . 
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V-^ y tl n S. -b. 7. • (Schizosaccharoiyces pombe) > ti° 4^ 7 ■ /'^ X h U X (Pic 

hi a pas tor is) v ^7;]/-i''^n=-bX''7^7^X (Kluyveromyces 1 act is) ^ /^ > -fe 3? • 
7°U^;V7r (Hansenula plymorpha) S /c « 7 X ;!/ ;!/ X • y ;1/ (Aspergillus nig 
er) ^^tyo 

miD'W^m. *^B^a. n h U v-Hi'?Stt«*-r i. ^ * O # U 7°f- K f /c ii ^ 

H ^ $ n § o * % O ^6 § ^ ft M at a , tu la H ffi a -y' ;V ^ ^ Si > 4-° U V - . -b 7 5 <y 
IS P S * ;P $ /£ a t? - X 1*1 « S ft ? n T -3 T <J; i/^ „ 

[0014] 

*f|Bja, ^ F U ^--fe'gtt^t-r §s *I83^©'>* < ^ 1 o©.t° u F L < 

^ © 7 -7 i'' > F > S fc ti ^ n & © 7° ^ F ffi[ # t - F U ;l/ ^ - F U V - -If g It le: jg 20 

. 0 OpH. 4o<J; t>V t fctiltl 3 7 °CA^ &I<J 4 5 'CCigJt^-&t?o 

* fg Bjtt , ? © 7 y F u y gp t /£ 7 5 y F u ;v gi5 5 jjp 7j< ® -r § ^ ft ^ 

^I«-r §o MIB^ffi Si. - F U y-'Umii^^t^s *%BJ!©'>^ < i: 1 oo^r" U -^7° 
^ Y < ii^(D7 ^ if ^ y h "^Tcli^n^ (O^-f^^ ¥m^W tmm^'f^ - h V y - "if 

*f8B^S, 4^^;!' a -t: Fd^^^^S^j-?. 4^ 5 ;1/ 7 5 7 K^o"?. 4^ ;1/ /3 - t: F p 4^ 
K^^?. S?cti4^^;l/ y -t: Fn4^j/^5j-?;&Sjg-ri>73?S^aft-r§o lulB^^Sti. 
7 / t: F 'J >g|55i-t fcS 7 5 7 - F U /l/gPij-^^-rS^"-?^. ^ftaJRtt- F 'J ^ - -Ir'g 30 
tt^rWfS. BS¥757i!ie?iJ©l/^-rnA^i:'>^< ti> 5 0%ll-©757^iS?iJ^Wf 
5'>^< 10CD4-°U'^7°^FfeL<S^077^"?^>Ftfc:(i^tL6<D-?:/^F*ift 
{* ?l^-r § c ii ^S^tJo fe§*««8«-eii. tulB4F^;Vi3^?ti(R)-^»frT'*§. SO© 

mmmmr^ii. luia^^^^i/^^-^a (s)-^fiftT-fe§. *fgBs©fe§^iiffi.«-e(i. ^it^© 

fiictit /cai+"PEif*©MSK# (>'77 t F U yep^a-^fc(i7 = 7 F U gP ^ ) 

- F 'J 7--ifgtt^*-r *flB§0'>^ < i: 1 OCD U F L < ii^© 7 -7 i'" 

y F tfctt-^neC'^T'g^ F«i[fri:g^L. tuta W lEf* © 7 7 t F U > t (i 7 5 40 
7 n F 'J ;Vg|55i-^AP7j<53^»L. •^nicJ;oTiufaffl^tiS/'c:t±^©'tiP^f*»3S-r§o § 
Ummm.-^\t. Miafifig^S ii^octap^frfi (S)-2-7 5 7-4-7 x-;b7^^>'ffi^^ty 
o $ tSiJ©^fil*l«T-ti. Miail^tlS fcSi^OFfPaf^ti L -7 5 7^^-a-t?o ^ B 
gU©*ii««-T?tt. Miafflj3icfeSftp°pSiDtiS rctiE^^^ty. 

[0015] 

*%B^ti, (R)-xf-;l/4-~>77-3-t: FD4->'KK^«3i-rS:&ffi^iifftf §0 luta^ 
SfJ, F U ^--if gtt?: to, B P 7 5 7 KSS^U © 7 5 7 ^E?iJ ^ W t ^ '> * < i: 1 
o©.t° U F t < © 7 -7 ^7"^ > F S fcli^n e. ©'^T'^ F^iffift i: t F o ^^S' 

U F U C i:^$tJo BU IB - F U 7 - -^f gtt . SS?W£(R)-^ 

{i#^4^LT(R)-xg=-;l/4->'77-3-t: Fa^^i/ffiS^&^USo i. ^ilH8«-e . ee 50 
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ii'prj: < J: 9 5 % S fca'>& < i: 9 9 % So SiJOHSSM^T-fi. tutBt F d 4^ 
i?" ;V U ;V - h U 1 . 3- v"" - 5^ 7 / -2- 1; F P 4^ - 7" P > S /fc a 3- 1: K D iy ^' ;!/ 
^ D :^ F U ;l/:&$£yo ? & K giJ O ^fiifiltt T- , MtB^t" U F « ^ :^F';^-€ffitt 

F^iitf*(D75y^ffi?ij^^-r§o 

^^BiaSfc. (S)-x^;V4-i/7y-3-t: FP^^i'iSm^fflji-rslS-ft^&attf- i.o lu 
lET^Stts F U ^--ifffitt^ feo. Bi¥7 5 /^iB?iJ<D7 5 y«E^iJ^*-r S'>* < <!; 
lo©4-°'J-^7°^FfeL<f±^07^^7';^yF^fc{3:^ne.©-^7°^F1ift#^;t: Fp 

)-Mfil*^4^ LT (S)-x^;V4-->7y-3-t: F p 4^ >^ »K ^ * C § . 
[0016] 

-If' ffi tt * o . B S 7 5 7 K E ?iJ O -rn ® 7 5 y S B ?ij ^ * f i) '> * < i: 1 o £D 
y 7° f- F fe L < t/^ f' n *^ © 7 5 > F S fc ^ n 6 O 7° ^ F *i ffi {* i: y X P - 
F U ;l/^ii-g--r i> ti i: ^-^tJc, tulB (E)-'^ >-r (R)-2 - p p 

/^^-■fiEtc^ft-r ; (R)--7 >x;i/So'i - ■:^ 7 g^;VM#f*s (r)-^^^;!/® 

© t" y i^/l/M*!*^ $ ftti (R)-v y x;l/^og^x - S fc ^ n 5. Offl^!^ # 

*fiHJt4. (S)-v >x;l/|i;&»3if ^ilttTS o MfB;&Sa^ - FU^--l2'gtt 
o . B P E ?y © 7 5 7 K E ?|J ^ * -r § '> ^ < i: 1 o CD :t° 'J :^ 9^ F t L < i/^ -fn 
*^©7^^";^>F$fca^ti5©-^:/f-F^i«#;i:v>xPxFU;V^?l-&f§c:i:^# 
tJo fei.ftffliftl«"eii. MfB(S)-vy-r;l/^S± (S)-?< 5^;V-<;y5>";l/S^7 yfktl^-a-^futB 
-7 yxpx F U (s)-^ F 4^~>--^>i>';i'i/7>'ffc;ti^-&tyo § ^SS^^t- a . MiB 
(S)--7 y F ^ - S ^ - # ft T § ^ # : . (S)--7yx 

;y®© 1 -■:^7 (S)--7 y-r ;VK© If U S fc « (S)-v > x ;!/ S © 

5^ X - ;Hi # , 5 fc ti 5 © ffl t) -It ^ •& tr o 

*f|0jaSfc. (S)-7 xn;l/aiE^»f*t /ca(R)-7 x n ;V fL ® S # ^ fijfi 1" S 7^ S 
^S«f So ttlBTa !* (i. B i¥7 5 7 SE^lJ©^*^ 6aJR^tl?>'>* < t 1 0©.t° U 
7°f-FfeL<fi-^©gtt^77^":?^yF©l/^-rn*^^/ca^ne.©'^7°^F«ffi!f*t7i 
^ Fx F y ;P^Stt^-y:S il lu IB x F U 5 - -if g ft « . MS^W^c(S)-M 

(R)-^!*^^** L. ^tlt i o T (S)-7 X x;y#LKM»f*^ fcS (R)-7 X 
x;bfL«®»#^^fe C §o 
[0017] 

*5iB^a^ *%0^©.1-°U'^7°^FSfca^©7^i''><yF^«3fi-r§73?S^^«-r§o 

tutB73?S(t. (a) tuiB^-°y '^yg" F^3- F-r§^^s;&> ?i±«fi^^tuiBjH y -^7°^^ F 

^MS-rs ii ^^)'«T-#§^ftTTtufB?i±fflSat»A-r § il ii. *3iO-' (b) MfB©cfc5 
CLTS4^n/ciufBJi-°y'^7°^F^IliR-r?.c:i:%-a-t?o 

* ^ 0^ ti . X F y ^ - -li' ffi tt ^ -r § 5}-° y •-^ y ^ F ^ 3 - F -r § ^ s ^ a T . ^ 

lulB73!*«v ( a ) lulB^^=& (i) 1 oS/tii 20tt(±©5? ^ F^^MS/ca# 
F*#tySiJfi©7 lx':t^ FCK^-rs^iv : (ii) i o t 2 J-X± 
©5?^b4-^F^^^?-Mr§A^; (ill) l-Ol;fcfi2-Qj-;(±©7^L-4-^F^#i]Pt"§ 

^/clt (iv) |ufB©i/^-f n*^^ffl*^-&to-1i:S El t; -5 T3feS ^-lii. C Ji^-^tyo 35 
5*iffi«'lt•e^±^ l^5^M5? ^' Fti-Y / S^v^^tJo SO © ^ filH « ti . lulB^Sfi 
. MIS55(^>|^S^i: i :3 TP- F^n§-t° y •^7°^- F^x F y ^-•fe"gtt©SftCoiy^T7 
>y -fe^ L. ^ntc j; o Tx F y -7 - -If g 14 ^ ft L fc y -?7°^ F ^S: p - Ff §HSi^^K 
n:n%f^z.h^ZhK^tSo j&§^fflfS«T{i. IS (a) ©3if^«. PCR. gStt ( 
error-prone) PCR. ~> -v -y 7 y >' i'"^ y P 7 ^' 1^ 4" ^ F IS »^ MS B s 7 -y -fe V 7" y - 
PGR. ^tttPCRS^MSSv in vivoS^MSSs A-fe-yF^MSS. S !» &^ 7 > i?" > 7' ;1/ (rec 
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ursive ensemble) ^M^S. mmmmmj y ^ ^ f J^m^mm. g|5fu#SW^M^Ss 
jtiE? S7 >y -b >:/ U -s afE?a5fi[iSfiI^^^M^ U ;fi~--if afilEJSs in vitro?^^^ 

j;oT^fiS$n§o giJoHSmaiTa. tulBT^ffifi^SGMEBfeSlg Ca) ^i!>^<t: 
1 il^ !9 MT c t ^^tJo 

[0018] 

§o iuiB:;&ffi{i> (a) t^^(D 1 -oti^^mmomm^^ts 2 -o^rcii 3 ■ou±o:> 
mmmr-m-com^^ ^xf^Mt ^m^^m^t ^ c t ; (b) mib 2 o^^ti 3 •3tx± 

1 -D^^ts. msi.(Dmm^rcitt°v^y^¥^mmt^iit; (b) MiB^is^^^t fc 

*° U r^-/^ F & - F U -7-^! Stttc-oo^Tf-;^ F ? U '^T'f- FjiffitlK^ A# 

t^nt; ( c ) F U ^-■t:~gtt^c■^v■^T|fifB^i^ltlK^xX F-r i. c: i: ; 43 ( 
d ) - F U •7--t:'T-26§:d-° U -"^T"?^ FfSStiK^HSTS c i:^#£y. ^ ^mmWMmi 
s IuIBTj ft ti^ ?> :^ F U 7--(fffittK•^v^Tx7s F f SffltctulB^mt 'J 

^F(D'>*<iife 1 -o^^mt ^ c t^^tso wi(D^mmmr^it. is Cc) (Df-xFtj 20 
$ p. ft^aisi; /cti?&±4ti-e(DtufB# u F<Dfiii©3[«tov^Txx F -r § 

Ci^^^tTo ^?.fcSU©llft«l«T-ti:^ Ig (c) Of-XFti$e.tc. pH^^I 3 6 pHft 1 

2 OpHlSHrtt:-- F U ^--li'S'ltKOV^TxX F f § c t^^ts. ^ 6 C gij © gift «| » T 
a. I@ (c) Of-XFS^BC. ^pH5A^P,ltlpHl OO pHfg H ft T ~ F U - ffi tt t 
O V^T X X F f ^ C t ^^tJo SiJ©*ii«l«1?a. XfS (c) OT-XFli$e.t. Itl 4 °C 
*^ B*tl80°C<DgglSfflrt-e~ F U ^--li'ffitttov^T-r X F -r § c: i::&Styo SUO^ffiH 

XS (c) ©xXFli?P.K> Itl 4 °C*^6i|^55°COggtBHl*Il:-:=. F U ■7--lr'}f 
ttfcoi/^TxT. F f 5 il t;5r#ty„ gU O * fiS II «!? a . IS (c) O x X F « ^ 6 . ^ 
fia«ttKJS*feJStl^4i;§-FU^'--lr"ffittlcov^TrXF-r§;:i:^#iyoSiJO^ffl 

Xg (c) ©xXF^i^^6^^:^ Uiytmn^ (regio-selective) KiS^fejStl 30 
^4C§-FU^--trSttC':5i/^TT-XF-r?iCii:^^tyo 
[0019] 

M'Mit-^ ^ ^ rc f 4 y-^ n y ti -b x-v . *fi0j§©^^feL<tt-FU^--if 

gtt^#r§^077^'"^>FSfcttr:FU'7--lfStt^W-r§^n6£D'^7°^Fffiffl#: 
FIB?yfc3tS^#Af § c: i: ^#£?c, SU O ^ SI T- f± ^ MIBBSj^ii. PCR. SStt PCR 

ss> in vivo?^mmm. ti^y h^mmm. nmm7y^yf)\y^m^m. mwLmmm 
7 y^yy}]ymmmm. ^nmm^mm&m. ae^ST-y-bVT'u-. ae^gpffieft 40 

DNA^ ltSta43j;t;iufBOV^-rn*^<Dffl*^^t)-liK<fc-:3T#A?ti§. $p.CSiJ€>*»M 
* 51 Ei ti . X H 6^ n -t X *5 § . F U ^ - -if g 14 ^ Wf § V * IS 0^ (D .t° U 7° ^ 

FfeL<ti^<D7^^"^>FSfca^n?.0'-?7'^Fi^iffi!f*©^^ffi^jiffi-r?.o h^mm 

BM-U'li. MfB:/n-(rXSIS^ffl^tlH3i^n-trX-efe D ^ {t^ftHSsty n -fe X $ D 
. :fcp°B!Si!in%fi3fi7°P-tXT-^ D . lSSft5j-»©tt«:/n irx-efe D . ^ fcii^ffl® I^P^ 
frS3iyn-feXT2B5o ? & tcgiJcD^ffitf,«t:-a. lulB^n-bXlis M IB *° U :/ ^ F ^ 
ffili LT t: F n 4^ i/ U F 'J ;VSK^AP7j<53^ffj|-r S c: i: ;£$tyo S fc © ^ fil HI 

Hut3 7°n-bX«LIPIT0R (.mm) ©»lS>^n-bXT-S5c SO O ^*Hg«t:- a . 1^ 50 
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ffl $ n^SMIBsJ-" U -^y^ Fa. BEPJ#^ 44. 196. 208. 210t fc fi 238(D BB^U ©Jlil 7 5 
[ 0 0 2 0 ] 

*f|BJtJ, (a) - h U 7-4fStt^Wr F^n- F1- §*%0^O^KS 

/ctt^07^^7">( y F, tfcS (b) F U ^ --ffgtt^Wf * ?l i! © # U :/ 9^ F 
L < ii^©7^^';^ > h^Tclt^co^-fi^ FP.M# t fciiieiBOffl^^^^t)-!^ ; 43 J; 15 ( 10 

c) mmw-^^ts^ y h ^mmt ^ o 

§ . 2ts: ?s © u 7" ^ F L < a ^ o 7 -5 ^ > F t rc: li ^ n p) o >^ F ft ^ ta 
^m-^^r^k^j^^^^mt ^ n to 

■^Mt *fgHjCD.t°';--?7^FfeL<a^07^^''';^>FSfc:a^nP.©-^7'f-Fliffi 
#:^!±3f|{b^!|^fc?l^L. KJSrl^tl#«L^©tt-e*^ttl%ft#t!0^-r7"^ U - ^ 1^ 

STScii:; (b) iufH7^7^'j-^T-xFLTmaogtt^a^-r3$f^a5i{b^tiA'«iu 

le^ 7^ U -1*1 C#fiTS :&^5*^^?*£-r i> C i: : ( c ) RfrMOffitt^^TMiBBfe^fb 20 
[ 0 0 2 1 ] 

*5|0ia. J-XTOEPJS^*^?'=5:§P*'?'SJR$n5'>^< lO05f^'l^;t^FiB 
¥\ : E?'J#-^ 1. 3. 5. 7. 9. 11. 13. 15. 17. 19. 21. 23. 25. 27. 29. 31. 35. 37. 
39. 41. 43. 45. 47. 49. 51. 53. 55. 57. 59. 61. 63. 65. 67. 69. 71. 73. 75. 77. 
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[ 0 0 2 3 ] 

-emn(omWi^mMt ?>'fti h^&^'it ^ c t ; is^x}. (c) tulBiS?iJrt©#iJ^ 
m^t^ C t. ^^tSo HufS*?ST:-a. WISiH^JaiB?y»^ 1 - 3 8 6 Sfctt^OffiM 

»#|-r§: (a)'>^<tfeio©*||0^C)*°U-^y^FO7-7^5';<>'b^#§t:i:; ( 
b) IS (a) (D rj: < t ^ 1 ^ <D y ^ ^' ^ y h ^ 7 y \^ V V y m» ^ Tcltr Z / :^ h 

xs (b) (D'prj:<. i-cxD^y^'y-y h(D^^ic^'3r^^-^nrcKm^^'^(om^ 

iJ^-rSCt;t3<fct>\ (d) h V ^ - ^ Rl&^mm ^ ^jS.-t ^ ^ t ii'^T' ^ ^ r^: < t 

t> 1 -cxDy ^ ^' y y h ^m^L : ^nc j; -p TWlB^t' u -?7°^ ¥(Dmmmy^ ^' ^y 
m^t^cto h^mmmm-eii. ig (a) (oyy^'^yhity^^'^yho^-^f^ic^ 
■vzm^ti^o m(ommmmTii. xs (a) ny^if y-y hit mm t°v-<~-f'^¥ (DS\j^ 

7 >y -b jf ft -r i) : ( a ) '> * < i; 1 o © * % © 5}"° U 7" f- F O ^ < 1 o O 

gfi^fis c t ; ( b ) xfi ( a ) o'>^ < ti, 1 ■D(DMm^-y7 y t f v y^^^rc^t 

7 = /- FU;Vg|5 53^^WTS»Ki:-FU^--fe°gttt3iLfc:KJS*ftT-e»tt?^^§il 
t ; (c) Xg (b) 0^!;';S:<^felO©#^ffltcj;oT4^$n/c£)S4figtlO«^iiJ 
^t^ct ; $3 ills (d) =- h V ^-'iijS.it-^mm^^f&t ?> c tti^-^'t ^'pr^ < 
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II » ffl 0^ e. n § <t 9 t^i V " - h U ^ - € " i: 5 ffl IS ii ^ - h U -7 - ffitt^ trj:t> 

[ 0 0 2 5 ] 
[fb 1 ] 



Ril^2 



CN 



CN 



R3^ 



COOH 



[ 0 0 2 6 ] 

[ 0 0 2 7 ] 
[fb 2 ] 

OH 



R; 



R3 




-hU^—tf 



CN 



COOH \oOH 



[ 0 0 2 8 ] 
[ 0 0 2 9 ] 

[fb 3 ] 



R2 



NH, 



Ra 




CN 



Rz f 

COOH 



Rz § 



R3 




COOH 



10 



20 



30 



[ 0 0 3 0 ] 

^ 5 t M o iD 7J< » S fS a . 2 -o 

F ;()^ - h 'J -7 - -tr' g tt ^ ^ f S ^ T- 
7° CD 7 <y -b # ft -r § . flJ X. if , F 
Sfct±iiJ4^!t^©W^^1^l±!T-t§7>y 
7 / t F U y t /c 7 5 / - F U ;V A-" 

)iS S tl © ffl >r-f » O PJ S C j; o T ^ « T ^ 
— -tf ^ ffl V" T ^ 4^ -7 7V a - t F P 4^ K 
iI^5^LTV^§„ Bi^mmts 7;VT't: 
ti7;l/xtF;6^54^^tiS) T-feSc 
C <t o T . >it jS -r i. 7 / t: F U > *5 <t 
Sl^TiL#l3KaKtt:::FU5--lf^ffl 
t/ctta-75/®£fL#|BBaS?Wtc 



O 7j< ^^'^ ? ?S ft ^ n . 1 O O 7 > t - 7 53- ? 3i 

C o T X X F -r § *V S a # ^ © 53-° U 7° ^ 
XFt"Sfci6£^ffli"??t§(/^<-o*-'©a:&§^?-r 
U ^ - -b" j; o T « ? ti § fb ¥ S IS 5. ^fe fig tl 

6^n^ni*-ri> a - t:Fn4^ ~> MS fcii a - 

u ^)~^ -e # § o H 1 if:#ie«aiRi4::^ F U 5 
S/ciia-75yK^laiR»T-^^-r§fb#ElS 
FS/cS'l'^y (MIHti7:::-tr:7i:OR)S^cJ; 
7 ;V X t; F S /c ^ 5 y i: ~> 7 y fbTk* t O S liS 
7 



1 o © S « f* *r )S -r i> a - t F n 4^ ~> 1 



40 



Si*. ^^x-F-rt 



50 
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^ t Tte 7^ g It t J; iJ S II it ^ t T § o Mi its 7 5 y ^ t: F n 4^ ^" - -tz" 
[ 0 0 3 1 ] 

:^mm(Dmm-T:mmff^M.m-^ - f v ^y-^Kn. -hv ^ tc it ly 7 / n f u 
^coMmt^m^^TS7y^-7KiLitmmmnmictG7k6^m-t?> t ©A^^t n§„ 
fu^if. - h V 5'-'izKiitBm7 z ymmm-vm-^n^ ^(Dif^-B^n^o iLwmmmiRm 10 

*fg0^<7) - F U v-4f a? e. iCttTOWS^it^TS : (1) ^3337 5 / »366 
75ym'D^^ft75y^ie?iJ. (2) m Z-^f:i-y ht}'iE>m 1 6-9-73.--)/ F©:!}-st 

t; LTOS*ttfc'J;t;Stt. (3) Glu-Lys-Cys© 3 O - ffl © ttiitt^lii 7 5 
yft©#ft^ ( 4 ) ^pH5*^ 6*tlpH9(D*5ipH. ( 5 ) 0 °C ;«)^ & $U 100°C . tfcti»40°C 

[ 0 0 3 2 ] 

if M ^ - F 'J ^ - -b' O 3 y -b y -9- X E ^ij 

m. (E-K-C) icMJt^t^ (H. Pace and C. Brenner (2001/1/15) "The Nitrilase Superf 
amily: classification, structure and function" , Genome Biology, Vol2, No.l, ppl 
-9) o 

*BJ!a»T'fflV^P,n5B&iSi±75y^t■^V^T^^Ji#0 1i^:3-FTfe;S :A, 7y 

-y-.B, 7 T.^^'y ^y^rci,t7 7,7^^ ^ym • c, -yxv-^yid, 7X^^'y^ymiE, 
i^'jv ^ — h^rcii^^jv^i s.ym ; V. 7 x n ;V 7 ^ - > ; G, ^7 U y ; h, t: X ^ S>' y 
; I , V u y y ; I, V 'J y ; I, u-{ yy ; u, ^ :t - > ; N, 7 x a ^ 4^ > ; P, 7 
u V y ; q, i''';v^ = >;R, 7j]y^-y:s, -b u > : t, xi^:t->;v, /^uy;^!, F 
y 7 F 7 r > ; Y, f-uyy;z, ^' ^ Z y ^ Tcii ^' }V 5. ym. i&LT (D-^nm^^m-^ n 30 
t/'' : L. Stryer, Biochemistry, 1988, W.H. Freeman and Company, New York) o 

*fi0J(Dri F y ^--tf .1^° i; ^^75^ Fffi?iJPa-e*fiii$nfc: 3 > ^flB^iJJtSC J; -3 T 

s # 7 5 7 ® €1 E ?|J t C ti 6 t ^ - 7 A"! H ^ 5 n fc : 
[ 0 0 3 3 ] 

[fb 4 ] 



F 


P 


£ 


t 


/ 
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c 
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h 






P 



[ 0 0 3 4 ] 40 

Cffi^^nri/^i) :||-©tg^-7tfcttMao3#i©757S (E, ^'"•yl'^^-F) 
: ^-(Dt 5^- 7 © 2 » g O^S (R, 7J\y^-y) ; ^ Zl © t ^ - 7 O 3 S g © S (K 

, ys>'y) ; ^H©^ ^-7 © 3 #g ©SS (c, yxf^y) : :fo' J; tf ^h©* ^- 7 

©5#g©S* (E, ^"/l/^^-F) . 

mmwrnv. ±±^ii:^^Bn(D=. f y y-'^mr- 9 0 % s ^ca^n=fe d liv^n >-b >-9- 

X^mLs ~y3s /h7:*ti50%Sfc:a^ti±'?iav>r3y-by-9-X%^-ro 'i'^jy'y<:7#: 

© 3fc * * II 0^ © - F y ^ - -ifpj T 3 0 % t it ^ n cfc D 1/^ ri y b > -9- X ^ ^ -r o 

- F y ^-■b'X-/^-7 7 5 y -©::i F y ^--b'g^©- F y 7--b"E?y ti. WJS» CGe 
nome Biology, 200, 2(1): 1-9) T:-»»ft30fi:&feOi:IB«^n/co LA^L^S:*'!?.. * 50 
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mm(D - h V ^ — -^(DMU^ 3 -oMMMlitmMW (Pace and Brenner) "Z:- W C H S ^ n 

^ - (D ^ ^ - 7 K 43 tj- ^ ffi jj : ®-*g^-7©l#SC)#CDFtJ*f§0J!©-hi;^-^f 
CD 9 0 %T-«#?nTV^§©C«L. J^tu t tlfcn h ij ^--ii-T-tt 5 0 

tl T l.^ fc 13- T- $ ^5 „ M-tf--7© 4 Si O^Sa. *|SB^C):^ h U ^--if-^ a " t " 

. CO^aaPace and Brenner <fc -p T "a" (7^-^) iHlS^tl/co ^-^f--7 
"f" (7xn;l/7^->) ilHS^n. 5 0%afc(^^nJ;Osl/^=iy 
•fe y9-XT'4 U § c: t Jb^^if n/£o LA^ Dftib^ 6*^B^<D::: h U •^-Hz'T-S "f" (7x 
-;l/7v->)ii30%©3>-ty-9-7.-e3£i:Sili::5:^LTV'>5o 10 

"r" (7;V4i'->) ;b'5#ft-r§o L L ^5; 6 ^ Pace and Brenner® n y -fr V ij" X (J il 
CDfuBtC "h" (liX^S'":y) ^S^-To 2»iO:if<D "R" (7)]y^=-y) l,t:i^^m(D =^ h 
,j ^_^f ■^.jj^^tCfSS^nTV^S*^ WfB^»^i^ Face and Brenner© U 7 T U :y X 
it 9 0 % (0 u y ^ y ^ XT- mmt ^ nif T h ^ o mi:*f--704SB£D#© "L" (n 
-yy) a , * ^ © - h u 7 - -tf © 9 0 % $ fc a ^ n ^ < TMS # ^ 4a T § o b 

t A^' 5 . Pace and Brenner© r. h U - -If" ^ n 6 IB ^0 © 5 0 % t? d © S S © fS # 

^sn/cfci^-efeiio Ir1«c. ^z:^g^-7©6#s©»© "?" c/du^) it^^mm 

© - h i; ^ - T- 9 0 % i; /c S ^ n i D < ^ tl T § . L L 6 . Pace and 
Brenner© - h';^--lfl?{i^nBE^J©50%l?Cl©^a©f*#^a^tfco 20 

^H©^f--7KjStj-^tBjl : 1 » a © # © " L" * % 0J§ © - h U ^ - T S 9 0 % 
SfctJ^nJ; '3aV^3>-lr>'-9-X-T?^S#$tlTl/''§o LA^L^*^P)> Pace and Brenner© 
iJ7rb>x-eiiluES*{i5 0%©»<?yt|±i:i-r5iit;^^LTt/^So *»b^ 
©-h Uv - -if ©^Ht^-7©6»g©*?^ a 50 %©WPSfc a ^tli':3^<Tl:X^ 
y ^ ^ f Pace and Brenner© U 7 7 b > X tJ: . C © « 5 0 % © * T 7 X ^ 

^y ( " n" ) T $1 ii c i: L T s o 

[ 0 0 3 5 ] 

■D(Dmi^^^tSu m-(ommt 5 -0(07 z / iijie^-©iiJS© 1 #§©757 

» a FT $13. ^P,^C^-©ffiii©4Si©75yKaT-efe§o *^B^aSfc::ih'J-5- 30 

■If ffitt^WT 5*s^t° u -^7°^ F^attL. mmt-v ^■y^ Yit 3-D(Dmn^'^ts. 

(DWMitl -0(07 ^ /W.^^^. BfitB^i:©MJS©l»B©757»aRTfe!3. lufH^ 
-©M«©2»a©75/^aRT-S!3> $p.CMISIIz:©ffl«?©6#a©75/*aPi? 

^ F ii 3 o©ffiiS^#tyo MiB©S = ©TiiS« 9 •o©7 5 MIS^H©ffl^© 
isa©75y«aL-es!9. ttufE^H©MJS© 6»B©75y»aH-e^iic 

B 3 o©3 >-b y-9-x-9-:/iB^J^#tyc, ^- © n y-b :/-9- x-9- :/iHPJ a fpetet- S ^ W 
fB^i:©3 >-9-X-9- >^E?iJttRRKLXPTT-$) '9 . lulBSH©3 > -b > -y- X -9- E ?iJ LXC 
WEHXXPTfe^o 40 

*f8Bia^ fc- F u ^-€ffitt^wr §*§t^i-° >; -?:/^ F^ffiftL. ttlB# u F 
ti 3 o©n >-ir y9-x-9-7E^J*^ty= ^ - © n ^r y -y- X -y- :/E?iJ « FPEXXT- D > M 
fB^i:©n y9-x-9-:?'E?iJttXRKLXPTi:-* iulB^H©n>-fe>'D-x-9-:fE^jaLXC 
WEXXXPT-fe § o 
[ 0 0 3 6 ] 

* ?i BJ L fc A^' X. . Mfii: LTffi#* a - :«7 ;V J^" > K ^ « 31 T § ffi Ji ft ^ ti 
§o *f§B^©::i^?Stj;oT§Efig^n§Mffteqc|Sfi#:&a-B^;?3;V:3?>KaWT©«3i% 
*-ri. : 
[ 0 0 3 7 ] 
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lit 5 ] 



HOOi 



c* 

Rf "^Rz 

[ 0 0 3 8 ] 

#|H a ^ 7 ;V 4^ , 7 ;V ^ ^ ;V . 7 ;v 4^ - ;b > 7 U - ;V . x a 7 U - . i/ p 7 ;v 4^ ;V 
s/s s^i'D7;i/4^;i's TV-ii^s '\xd7U-;1'. 7U-7^:t4^ 

7°nlf;l/, n-:7"^;V> V 9^ ;V s t-:?"^;!/, n-^y^^V^ n-'\4^~>;l/^ HA^'^S ni.o 
"ffi»7;V4-;l/" (i. 1 3b^ei^ 6 L < a^^Siltfcii^S 

* 0J^ a » ffl S n § .J; 5 C " 7 ;V -^r - ;V" , 1 O $ fc a 2 O ± © K * - K * — 

* Bj! a » T ffl ?> ti 5 <t 9 > " ^ D 7 4^ ;^ " tt > i<] 3 p. » 1 4 comm<Dmmm 

*0j5a#T:-ffli/^ ens <fc d ^c, "^t*«" Si, 1 2 •::)J^(±©^xdM? (^IJ^ 

0. S. p. Se. B^H) ^ « « ii O i: L T # . ^ ^ t ^ 3 6 |i5 1 4 © IB H O 

* 0j! a » t? ffl n 5 <t 9 . " 7 y - " a . is^ e 5 is^ i 4 © ss h o K * m ? 

[ 0 0 3 9 ] 

ft ^ » S fc a fb ^ W g|5 ^jMc H L T * Iffl » T- ffl & tl § 5 C . "MM ( 5 tl T § ) 
^ 1 fcii 2ott±07J<«J-X5^o«^^»^^-r§»tfciigp^^;g: 

xXx;l/0^-a-) s t:FP4^>'^ ({S^7;l/4^;l'©) TlX'-ri^V. 757^ f-^s (ffilS 
7;V4^;KD) ^;V*7'F. n 7;V4^;l'^ v- n 7 

7U-;V. '\•rD7U-;^^ ■^^'nt- a 7 U 7 U - ;l/ :t 4^ ^ H St 7 U - ;l/ 4" ^ 
, jsuVy. hU7;l/:a-n;^^;V. >'7/. xhn. -Yny. 7^y. 7SF. -C(0)H 
, 7->;V. ;t 4f 7 ;V . A ;y jj^ 4^ 5^ ;V . x;l/7^r:;l/, x;l/7:t>7S 

F . X ;l/ 7 U ;P ^ H /!)^ ^ t n § fc L cti & tJi 1®^ ^ n ^ o 

tLXmW^S a-7 =. /mits D-7 jc-;l^7^-y, D-7 x - 71/ U > . L-^5^;V7x 

-;i/^"U5^:y. i-tevt-u ^ y y . d-7y=-y. ^rci,id-\^ i^u^y / )Vti4 yy ((s)-2 
-7 5 y -6-t: F n 4^ fyN^^-y- >S) . R-.'^ y h "7 h y . 2-^7 P a -7 >- x ^ fc a (S 
L< tiCR)--^^^;^^!?^ f?. affti: LTMil-^^ a-t FP4^^>^tt (S)->' 

[ 0 0 4 0 ] 
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§ c - IS * BJ! IB » T? {i . " " k 5 ffl IS (i . 2 0 % O ti i&p t S S '> $ -M: § ^ » i 
$ § ^ U 3 ? ^ 1^ 4- f- F L < « U 5f ^7 1^ 4- K ^ Ji b . DNAt fc « RNAS « DNA- RNA 

F^#^t^x*>^xxx;^,^# (W^ Fi^H (pna) ^ >>'xxx;1/^^) 

^Sn§o ^ sea DNA. RNA. cDNA. gDIA. ssDNA L < dsDN A ^ fc « M IB O * 

[ 0 0 4 1 ] 

ttTiE^^naiR^nT. ii#o4-°u-?:/f-Ftfcii^?>/^^/H*^ife)t?n§itKo0P^^ 

1? S> ii o 

r£mmmmtmm6'3Km^Lrc:=i~¥mm^mto ae^^ca. ^-fh* 

-xV y ^7-7 A. ORF) IZ^nt^ {±m.) 33 J:tf 3- Fffl^tli < (TJt) DNA©H 

. a^^^-g-Ka. ffl^orj-FM^ (-r t)^x:^^y >) (DrsKh ^ft^mm (-r^t) so 

* BJ a » 1? ffl e. n S J: -5 t .t° U 7° F " i: a . fi « <D --^ 7° ^ F . U 3 7° F 
[ 0 0 4 2 ] 

^ p> t * fc * ffl » -e ffl 5 n S 5 tc. " .t° U y ^ F " ii 9 ffl M . ^ ^ F IS 
/ca3^^-<7'^ F$g-^ (iix-if ^7^5^ FlHlEft) C =t o T5inc$g^L/c7 5 y 
}gL. ^6tca<E?lcioTn-F^n;5 20©75ymJ-:^^1-©3fe^75/^%#tyc:i:/b^ 
T-ti)o ^1-° U 7°^ F a. ^M©7°a-fc:X ( ^ HIRIt 7° d -b -y >- y i;') ic<t-^T, S 40 

ts. 7 5 y mtiJiifc =fc tf7 5 y gfcfiA;i/.i^4^i/*c:^$t?.i-sU -?7°g^ Fi*i©v^-rn©» 

BrT-i UT cfc mi:- ^ ^ -/(OMff. Fl*I<Dv>< oA^^Dg|3{4^^:|5lg;ST■$ 

ti a ^ (D gfi T- # ft L T T j; i.^ c a» ^ n ct 9 o ? 6 S fc .t° u F a ^ 

< CD ^ 7^ O 5i ^ c k 1? t § o ft ^ a T S n S fc /c L c ti 5 PI ^ 

$n:&v^ : 7-tr^;i/fb. 7e/;i/{b. kd?-v y )V it. 7 5F{ks n^m-^M^tciim^ 

Ymmw(oiist^PkMm^. ig k s ^ ti ai k is s » © # ip #t w s ^ . .t^ x * f - >>" ;v y f 

-;VO#iP*t*-|S-&. 5;^x;l/7 f FilS^ff^fiics M;?«g^;l/fb. x x v t fc a tf a 
;?^-FOJ15^> *;V5;l/fb. > - ;P .t^ v- ;1/ ft . gfb. GPI7>*-?gfig. t. F n 50 
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4^~>;Hb. 3-Ffb. 5UXh^;bfk. mit. ^iv^ji^it. ^ y/^'^ ^m-fn 

R-^© t -RNA#^7 5 / ®#in ( W ^ ii" 7 4^' - ;!/ fk ) (M^{iUXT^#BS^n/cl/^ : P 
roteins Structure and Molecular Properties, 2nd Ed., I.E. Creigton, W.H. Freema 
n and Company, New York (1993); Posttrans 1 at ion Covalent Modification of Protein 
s, B.C. Johnson, Ed., Academic Press, New York, pp. 1-12 (1983)) o 
[ 0 0 4 3 ] 

t" § *° U ? ^ I'^t 5^ F ^ fc a U 5^ F tiT tulS^MCi^fc — 

^ tC # ft t- § < O O tl H t fc a ^ T 6 gi n P U U 7 ^ :t ^ F S a U 
'^7°^Fa#g(l?nTaBSc ^©J;5*^t°U 7i'^:t^Fa'^^^'-'D-g|5^T'feoT?> 
j; < . j; ihV^ fc a^C) 5 U ? ^7 1-^5^ F S fc U F «ffl«iJ<D-gI5^)- 

^ ® H L T * Iffl » T' ffi 0^ p. n § J; 9 . " U 3 y e y h " i: 1/^ d ffi S a ^ ^ ^ :^)^ 

» (enriched) " i: 5 ffl !§ « ^ fu IB^ K W IS ^j-? * ffl * © ^ ^iS O 5 % S fc tt ^ tl ± 
0Di5%Sfctt^nj;'9^<^i:&i6§= lulBS»S^tilulB^^^^*lil't' 

[ 0 0 4 4 ] 

" ij n y e F " .1? U 7° ^ F S rc a > ^7 H a ^ 'J n y h" -f y F DNAK t5 K j; o 
TifeJt $nfc, -r^tJ-SWIBHJrM©* 'J -^7°^ FS fca y/'^^R^ 3- F-r^34HttU 
n y t: F DNAS^ tl j; o T ff^H^^ ^ n /c fflSS 6 ^ Jt 5 n # 'J F t fcS 

y ^7 H ^ -r o " -a- ^ " 4-° U 7" ^ F S fc a y ^ K X fk ^ fiic ( 0!l X. (f H ti 

zt^Y^Wi.') fc j;^TSji^nrcfe©Tfe§c ■fk^W'^T'^ F#«asi3"^T)att-efe D so 

(Wl^if J-XT?:#li?tlfcV^ : Merrifield (1963), Am. Chem. Soc. 85:2149-2154; Geys 
en et al. (1984), Froc. Natl. Acad. Sci., USA 81:3998) . ? 6 C -a- 4^ >y F 0; 
ill^T"^ F-ofiicSStJ rUM^nrv-'S (0!);^a\ Cambridge Research Biochemicals , C 
leveland. United Kingdom; Model 431A synthesizer, Applied Biosystems Inc., Foste 
r City, CA) ) o M IB © J: 5 ^ S M S . ItS^^tCtoT. t ti ffl O © S« ^ ffl 
TlS^^-&§i:^A'«RlHl*-3lO®fJtC)^fiicfCcfcoT*f|HJ!©'^:/5^FO§a*A¥^jl 

-i'y^yFt?ti.iB?iJrtcr)f4Btcfcv^T2-o©iH5iJo^^®Sg^Jg-rc z-onmn 

P^©/^--lr y F ll-tta. 7;1/3U7:A. ^J;^ffBLAST (Altschul et al. (1990), J. Mo 40 
1. Biol. 215:403-410) % Jl T ft- g t S o T © -i? x 7 if F PI ^ n fc : www . 
ncbi.nlm.nih.gov/Education/BLASTinfo. 2505? ^ U t =^ ¥ t fcti 15807 5 7 ® i D S i/^ 
E^lJ ( "^V-'^t^?? (short query)" ) t T BLAST7 ;V 3 U X A ^ ffl l/> fc # B ^ 

^ - i5f - (i W T © i: D 1? £ 5 d : 7 ^' ^ - ti off. X n 7 'J y i^" F U -y x It P 
AM30. 7- F-9-^ XB 3 S fcii 2 . E {( li 1000l-;(± . $ P. ^^'-V -y 7° n X F B 1 K ITfe 
§ 0 2505? ^' b 4- ^ F S fc « 807 5 y S ^ a j; D ft '/^ IB ?|J O T s x 7 * ;l/ F ^ ^ 
^ _ ^ _ ;g. J5 0^ ;5 C: 7;. ^ ;§ ^ BLAST X 7^-9- F li. # € © ^ it T 3 < t it C 

[ 0 0 4 5 ] 
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in D M « ^ * f i. o L L P. s T 5. y mmmKmLrit. "mmi±" c ti n - fc- i tf 

# W 7 5 7 ffi ■ M O - -fe > -r - V*' -a- ^ tl S o ffl |b1 ft © - -fe > x - a Si i th and 
Watenan (Adv. Appl. Math. 2:482. 1981) © 7 ;V 3" U X A C L fc o T |+ S T t § o 

2 OS /ta 3 OJ-X±©1^KE?lJEM bT*0^II»Tfl§V^ 6n§ cfc 9 C> 2 O O ffi ?lj A"! « 
±-i{^tf§cfcdK7v'f^^>Oh^^SStTJtijL. ±IS©j;5^i>a©Ba?iJJ:tS7;V 
3 U X A ^ ffl l/^ T iJ S L fcl ^ . n p. *^ '> ^ < t: 99 . 5 % © 5? ^ b ;t ^ F H - 14 ^ f 

^SA^gTb^^a^-rSgWT-. n-Fffl^ORIIl3F>B|Wl-i:LT5aaLaeHi-§-Ci|iii 
P! — T § o 

2otfcli3oJ-X±®75y«ffi9JtHbT*0.iiM»TJlu^6n§<fc9lc, 2o©E?iJ 
A"!*^-Sc^#§cfc9tc7^-l'y^>F?:^i5SbTlt®b. ±lB(DJ;9^^a]OEPJi:bSi 
7;l/3 U XA^ffl V^TiOS Lfc€-&^ ^n&:6^"'>^ < t fc99.5%©5! ^ U ^ FH-'tt^ 
MIB 2 oOiE^ija "^Hfi^tisi-" T'feSo IB ;^)^ ^ H fl^ 

[ 0 0 4 6 ] 

f § 7° n -tr X ^ g T o m ^ 7 U ^" ^ -If - a >■ 7 >y -b It ^ g :i)^ « < S W W Tr D . ^ <D 20 

„ X h u y X y F ^ * ft « V /N :/ u -li' - -i^ 3 y *5 i 7 u -r -if - 3 y 

^(OM^rc&t-Jl L.7 Z FCi?ijgC <t T. t fc -Y U 1' "tf - ~> 3 > © g K i o 

iifctcfcoT, A7 5 F©?Ig^iiira^^^ s ii 1 1 J; o T. s fc m^' :/ 'j -if- 

>'3>?gJg^±»$-1^§il^lcj:cT®i6Sc:Jl*^T-ti.o ^ttt. *l3§ffl»T-fflV^P>tl§ 
j; 5 . " X F U > X > F /^ -< U -ti' - 3 > * ft " ^ 50 % * ;V A 7 5 F , 5 
X SSPE. 0.3%SDS*5 j:l^220ng/lIlL^D■&^llT^tt■9-'^^»^DNAfe J;rf^£DRl^tl4i-e42°C:S: 
^ ts- „ ± IB © IE H J; ^ ft O ^ S t^J a S © T ii ftJ T i. o 

"ga" t d fflfga. 1 O t fca 2 oJ-X±©5? ^> b^-f- F t /cti7 5 /li^STrBfe^ 30 
$ ftfc*?g0.§O:3-° 'J ? ^ ^ F S fcti^-" U -^7°^ F t?^ © n - F ? ^fct' U •^7°9" F 

s fc a 4-° u 7° F - F u -7 - -If jg tt ^ # -r § © ^ fi 1" o ^ a -f n © # g ± 

T fe^^f § C t *^1?^§o tufB#®Kii. «x.(fSStt PCR. ;/^-y7U>^^\ :t U 
d~ 5? ^7 b FliS^^SM. 7 -y -b >7 y ^PCR. WttPCR?^M^S> in vivo^M^S 

gpffiltS iie?^S7 <y -fr > 7" U -> SMulSfP S * W 13 © 

■rn © ffl ^ -B t> -It s n i> o 
^fti©ia^j^»c LT'^7'^ F«ffi[ft^S3g-r «^if*H»ttm 5,631,280 

|115,612,895-§-fc J;tfll 5,579,250-l-lCfB*^nTV^§o :/ ^ F II » # © ffi ffl It s # 
75F^-n^fe-0#75yK^S©&?.fiBt^*3tt^gx'9 3A^;&-g-tS'c:tA^T-t5c> *5S 40 
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357, gi 1 152422 lE-15 h 9 4 Arabidopsis thai N/A 23 N/A 300 355 

358 05|reflNP (sp P46011) iana W^^m 

„197622. 1 [Arabidopsis t 

I haliana], 
359, gi| 163319 1E"58 h j; ^—-g Synechocystis sN/A 40 N/A 335 346 

360 18|ref|NP [Synechocystis p, PCC 6803 /<^^ 
^442646.1 sp. PCC 680 T9T 

I 3]. 

361, gi 1 157956 0.007 M^f^^^^i^M Rhodococcus rhod N/A 24 N/A 302 366 

362 59|enib|CA [Rhodococc ochrous y<i^TV 

C88237. l| us rhodochrou T 
s]. . 

363, gi 1 163319 lE-19 :r.hlJ^— Synechocystis s N/A 22 N/A 335 346 

364 18|ref|NP [Synechocystis p. PCC 6803 y<i^ 
„442646. 1 sp. PCC 680 T V T 

I 3]. 

365, gi 1483558 0.004 ]} y^^- Oryza sativa MWh 17 N/A 315 362 ^0 

366 8|dbj|BAA U^y^^^W 

77679. 1 1 [Oryza sativ 
a]. 

367, gi 1417382 0. 023 jgSte;^n h y y jRhodococcus rhod N/A 18 N/A 317 383 

368 |sp|Q0206 — i? ochrous ^^i^'rV 

8|NRL1„RH T 
ORH 

369, gi 1 175465 0. 0000 h}}y— Ralstonia solana N/A 19 N/A 346 343 

370 42|ref iNPOOOl cearum ^^i^'r]) 

_519944. 1 [Ralstonia sol T 

I anacearum] . 30 

371, gi 1 151430 9E-23 U^<Di^y^<^^ *fl^ N/A 24 N/A 327 337 

372 37 1 emb | CA l^^^^Mi 

C50777. 1| [*Pia 

373, gi 1212060 7E-47 ^hU^— Comanionas testos 3. 5. 5. 1 32 N/A 351 354 

374 6|pir||jC (EC 3.5.5. l) - teroni y<i^'r]} 
4212 Coraamonas tes T 

tosteroni. 

375, gi 1 142113 5E-59 ::^h V y—'ff- Brassica napus N/A 36 N/A 312 350 

376 96|gb|AAK ^^y^<i^mB Mm^^ 

57436. l| rassica napu 

40 

377, gi 1 595396 1. OOE- US 5872000i^fF N/A N/A N/A N/A 349 N/A 

378 l| 102 (Ommi 

[ 0 0 6 5 ] 

U 2 'O'^t 
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[« 1 8 ] 



379, 
380 

381, 
382 



383, 
384 

385, 
386 



gi 1 142113 6E~58 

96igb|AAK 

57436.11 

gi 1 175465 2E-40 

42|ref|NP 

J19944. 1 

I 

gi 1 151430 e-108 

37|erab|CA 

C50777. 1| 

gi 1 151430 e-107 

35|erab|CA 

C50776. 1| 



ica napus], 

tonia solanacear 
urn], 



Brassica napuN/A 

Rals tonia sol N/A 
anacearum /"^ 



N/A 



*RI^ N/A 



38 



33 



55 



57 



N/A 311 350 



N/A 314 343 



55 345 337 



57 337 346 



10 



[ 0 0 6 6 ] 

Arabidopsis thai i ana : 7 ^ t: K 7° ^> X • ^ U 7 *f 
Brassica napus • ^7 ^ • ^ 7s 
Nicotiana tabacum : " n ^ 7 •:^ - ^ A 
Rhodococcus rhodochrous : PH:3>y:^X" PK^n'jX 
coinmon tobacco: 3 ^ > ^ n (- IS 65 ^ n ) 
Synechocyst is sp. : -^^ n i/ X 5^ X fi 
Oryza sat iva : :t U -9" • if r 

Streptococcus pneumoniae : X h b!/ h 3 :^fX • — -t^^ix 
Caenorhabditis elegans : ^jx/^^xV^X • xl/;S^>X 
Agrobacteriuni tumefaciens : T 9 n ;% ^ ^) ^ h. • ;?< 7 7 X y X 
Nostoc sp. : XXb^yi^fJ 

Ralstonia sol anacearum : ;!/ X h x 7 • V >^ ^ ;V A 
Comamonas testosteroni: :nv^f-X • xX hXxPX 
Pyrococcus horikoshii : tf n n ;^ X • U =i — 
[ 0 0 6 7 ] 

§ 3 y ^ - ^ J; ^Mffl Lfc' J: tf 7 ^7 -b: x;^)^ nrtg^tt«0«{* 

af ^ ^1 t^^T t ^B^aS'trffl 5 J: 9 "IBS" *5 tf a n > 

-^^.i*^c1ffg;&«#-r§7"P-t:X^fg-ro *%0^OSUC)#^tt. iHPJS-^ 1""386^C^L 
fc^>?5: < i: 2. 5. 10. 15Sfc^^20C)^^^E?y43 J:t5tuf3i:^KW^cra-0@E5fJA'^fB»^ 

M^^. 3 y e a - ^ J; ;5 *fi0^€)^ss?!j * fc u -^7° ^ Fsa?yp^^oj:b«. *5cJ;r;* 

=J V tf :x - ^ttttS Lirtg^if^a, /^-F•rVX^7, ^n^ylf- (SSffig) X 
K^x-7". CD-ROM. X (DVD) . ^ > A 7 ^ X ^ ^ U - 

(RAM) S ttMta L*ffi ^ U - (ROM) ffl S »^ Si C> ft £D ^ -f 7" £D « fe 5 

*f§0^O**ffi«t^. ^/XxA (M^tf^ y^-T^^y i^S/XxA) . 
»^cfB«L/cE?yMIB^«#Lfeat-^ :3 y If S/XxA^#t?o *0^lffl»Tffl^^ ?> 

n§cj;5^c. y t: ^-^v'Xx A" ^'n- Kg V 7 h ^i^^i^^^s J: ^ 

fS#^5>5:JgL. MIB^^EW*-^ 1-386(7) -fn ^ < t 1 O ^ L fc E ?y (^^^t 
/c U -^y^" K C^l^-fn^bO J: 15 M IB E ?y i: S K W H - E?y ^> W ^ii ffl ^ 
o MIBn y a - y Xx A a. E^Jx-- ^ ^^7^^ *fe >^ > MIBx- ^ 7 



20 



30 



40 



50 
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*®iSiaa tr ± < . M^li-^ y7-}V Clntel Corporation) <D^y=^7L.l I iS/c 
it (O — tl — (Sun, Motorola, Compaq, AMDS li IBMdnteRNAtional Business Mac 
hlne)) ©|Bia^7°P-fe'y9-T-fe§o 
[ 0 0 6 8 ] 

M IB X li ^ :/ ^ * 'J - t L < tt RAM i: L T ffi « ^ n ) 43 J; 1 o S Tc a 
2 ■DJ.X±(0rtg|5x- :5?«#«H (fy^^^/^- K F ^ 7 .J; tf / S /c « x - ^ ;^)^iB ® $ n 

tH-r/caoi-:3t/cli2oiX±07^-^^^SB%$tyc 

x-i-X^F^-Y^^ KMx- 7° F ^ -< :/> S/ctiaPicDx--d^«#S/XxAtcai|g1-§ C 
t T- 1 § X A > ^ -T^ -y F K J; H T 5 5 o < o A^O^ffliSI«-r- 

CfBS? ti^c|iJ»f*^43<t t>V t fcfi-r- i. o *^0J O n y tf a. - X x 

Asi. #fijtctt. itiiB$ij»#^*3cttf/t fc^ix-^^6H^^fc^x-:^^^^»«^c^f A? 

^n?.^x-^f*#SB*^5M^iti-rfc:46©at]:&y 7 F^#ty*v SfciiMIB 
V7FCj;-3T7°n^-"^A-r§ili:A'5T'tSo 

tulB3>t!i-^?e/XxAii. |i}:^x-^?;&3:ytfi--^?rL--if--t^^-r§fc:46ti:ffl 
l^6.n§X'i'X-/b-^-&t?o MISn>'t°a-^~>XxA^#©3ytfrL-^?v'XxAt 
hU-^^rcli!uii.^-y Fy-^'T-aiSL. tufBP>'t°i-^>'XxAt4i*^©7 
>7^rx^M«T§ctA^"Tt^c:^fetft»fB^tl5-<t7■fe§o^/^<■^A^o*jStftl«■e 
MfaP>t'i--5?iyXxAa$?.EE?iJJ:tK7;l/ri'U XA^#tyC i:;i)^-e^i.c. "E 
^ij ib iK 7 ;P 3 U X A " S . 7 p 9^ F E ?iJ ^ X- ^ fS g ft t n fc ffl O 7 ^' 1^ 
tf- F EPJ ct tf / t fc }J:fb# tit J* iefiifc 46 ictuier! yifoL-^fi'XxAlc (^*i: 
LTtifctisPie^C) aft^n^ loSfca2 0J,X±07°ni7-^A;g:Jg-ro 
[ 0 0 6 9 ] 
-F'J^--t;'Ci^ffl 

r.FU7--lftt> 4^-7 7l'a-t:FD4^>'^ (7y-ry':r5A;H^ti:*3tt§aM^4'P^ 

F U 5 - . ,>7 y t: F 'J > 43 J; 7 5 7 - F U ;!/ O i ftSJR iP 7j< fif ^ L 

. 4^^;l/a-t: Fn^i;/^feJ;t>"a-75/»^^n€n^^-r§/cJ6tcWffl-efe§o 

aM75:fiJj^:&ffifit-rs„ :=.FU^--{f®^£jit±. 4^-7;l/75y^43itFa-t:FD4^>'K 

ftO/fc46K^V ^ 5 -y ^7 *53-»*fr;^5SiL-r § il t Lfc;b^"o T100%oaiiKl 

, t]±S-^-«;*:0^i*l*iae?^ 7^ U - n b 3 V AMI n/co Cti ^ 7 7 'J - 
Ofttfifl^'^ ft »iiX ^ U -::^>'^"tc J: c T. 1920 fr M * E 5IJ H =fr - F U -7 - -If il * ^ 
H ST-tm/li^ft/fco *?g0J^©Sufcti2OtC)f|fc&l^liaii*- F U 7 - -If * K J; t; 
M X - ^ ^ - X C S ? n T V ^ fc „ 
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[ 0 0 7 0 ] 

lt&.y(OtiS^T^^ : b U ^--fe" lift V^MfiSWtt^ fk#af?tt &' J: t>* P 5^"=*- SfRtt 
^ffift L : iS^A^^&filS^frTTStlL ; (g'>0«lt J; D) it ^iSft C 7 ^ x T? 

fitilc J; jiff-r i> c ; ^ffliS :/ n -b X T'S^ ^ ■& § C tti^T:^ ; 

Btt^^ L ; ^ 6 fcMs^ e ^ ic a. ^ b u ^-^itmit-^^mmit-^^^ c t-h^n^^ 

b ij ^ - ir' t± - b U g|5 ^j"- O iP 7k ^ » ^ » li L T W )S -r ^ ^ 4 ^ -r § o - 

P> . * f§ O f 0 ;S O 1 o a . @ ^ ^ ^ fr T- M IB © E JS ^ 51 ^ T § - b U -7 - ffi ft ? 

[ 0 0 7 1 ] 

[fb 6 ] 

R-C3>J + 2 H2O fTTDH * "^"^ 



[ 0 0 7 2 ] 





flS$Hfcfc(Df4< 2 0 


>180 
































tt 









[ 0 0 7 3 ] 

ii ^- X ^ ^ jj- |ij 
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fiftigPJ (ee) %g^-r4^tl^95%^K^ §l|X»T'^U iic b U ^ fu IB © 

^ * ?t ?S pf" t a W S ^ « # ft -r § g ^ * ft T T- a * « C B fig 1- ^ o 
[ 0 0 7 4 ] 

[fb 7 ] 



HCN 

0 

A, 




HCN 

NHs m if"* — h'J^—Hf NH, 



[ 0 0 7 5 ] 

±IB T-^ L fc il n 5 O ti t O ^ ty ( L ^ tx 6 a 3n ? n T ^/^ 

t*iutBtfflffiw^i5?ij^*-r§#ii^K^a«f§o 

1 0 <Daii^7 5 y ^^^-rsAv ^fcjttufBJ;^H«tra-oi2?iJ^w-r§^i-:';'^:/g^F 

fBt*KWtc|Wl-©E?iJ^W-r§aM7 5/»^»^^ty^K«^c«S$nfc*°U-^y^ 

F ^ js « -r § o 

^^■y y F ^^«-r i.0 

[ 0 0 7 6 ] 

moWWLTit. *%B^^i^ B 7 5 7 ^iH?iJ KS^ria^J^S i D'MIB HI-© 

E ?y ^ * T § 4-° y :^ 9^ F ^ S -r § !* ^ ffi #1 f § = lu f s a a . M IB -t" u 7° ^ f ^ 

^ffitt-rso mmismii. mmt°v-<y^¥^::i-¥t^mm^m±mMi^mxL (mib 
gij © # m -e (i . *fiB^a - F u ^--if ©^a^f'FM-r i.7affi^^i«-r MiBT^sa. 
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¥ ^ wo i7 ]y t ¥ KMMt ^ io^ . tu tH IB ?|J * O l-D'^rcli2-Di;i±(D^i'Uir^V^ 

7 s. y mmn(Dmmm^m^m'S.t ^7 y ^-f ^m^.t ^ o I5is7 -y-t-i' Bszsy 
mmmtommt^ L < tt^<D-gi5 53^i:ii-©E?ij^wf§Av b m7 ^ / mmn (dw.^ tm 

[ 0 0 7 7 ] 

% BJ! g) >t° ^ 7° ^ F O Bfeg 

T- ^ § o 

*SI0^as - F U 7--if gtt^WT S ^t; U F t /ta^® i d ^4-° U -^T'^ F;£ n 

[ 0 0 7 8 ] 

^tM-r^jga^H^KOl/^TttPCTtHM (No. PCT/US94/09174) ( d © K O H ^ « 51 

ffl c j; D * IB » t ^ t n 5 ) ^ # PI $ n fc ) „ 

#|tfcj;ni±\ F U ^ --if :|^ffiE?lJ (W^ffAp:!^^) ::: F U -7 - •€ (D "ttS 50 
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^ y h ^m-^nrcmmmn-em^t ^ immm^m^i^.^t 1 ^sfta 2 ^i;i±(ommmm 

[ 0 0 7 9 ] 

'pr^< Z-DCOUm. (progenitor) ftMP^^SFirll 
-tt^^-r »tL<tJ. ^nm%^^t. lufB»ffi©'>=5: < J: 13 10 

fS»§yo'>* < i: fe2/3. MIB»S®'>& < i: fe3/4. t fc Si MIB»ffi © ii i: ^ H ^gp 

) ^rl^b O t fdiaift Cilfi±-p S fc n y t° a - r-ii^ t ) . 

, M.fBae?©B7 -y -b y 7' U -7°D ■bX^StifiWtJi^ffi L. ffitt © ^ T © 

* *>o^ffiW^-Y 7"^ u -^ff«-r§= siM-rntf. ^®g^:/p 'y ^ o^t© Riti^^ 

fc. #ffl-g-t>-&©5' 63'73 [p] t $ S^1i^7"P <y ^ © 7 -y -fe y >^ U - ©JliJ^a^iy ©111 

:S;KlB^feoEHfb^-r7"^U-^f'Ffi-r§fcJ6tc.Mi3jte?S7-yt>7'U-yp-t 
xaiS*)!Wt^ffi$ti§o illH-rnt±\ *f§0^T?(i. #^©1^K1i^7*a >y i^^SKS^^S 
J; W'^T-g-foM^-r § 7 'y -fe y 7 U - EiS^awe^fc cfctf WKlcffi 

ffl-r§ci:Cj;oT. #^©4^^74^ft-b-y h*^^ElSSg§©^-^TaE^?ti§^Kx 

©llftA^nrt|K;S:§c L;rc*^^T. S K Hi ;t ^ S © 4^ p< v ^^-^ ^ J: D /> ^ » t?' ^ gt 
W C p § d i: pj 16 1 ^ i, . 
[ 0 0 8 0 ] 

< o6^0^SSliaT-t±. MfS@il:/P -y ^*M'F«^n§I@S/cftS7>y-fr>7'y- 30 
XS©#^W«:ttKa> ^^tc J; rat? in vitroT'n -tr X ( fiSJ ^ ?^ M ^ SE- C J; o 
T) Sfctiin vlvo:/D-bX ( B^O ^ If « ± 4 !f^3 © « fi? X ^ ^ ^' > ^" II ^ fij ffl "T § il 
i:tcj;-^T) T-i^*-^ ^ § ? ^7 FE?iJ (^J ^ n F > t fc S ^ > h n > t fc ii liffi 

^ji&^|ijtB-r§tv^9rtae^fij^^#ty^<©ai*^6MSH/^-e*5^o 

*f§0^©^figae?W7>y-by7'J-:^ffitta^©^^«K7^n-y^^fiJfflL. ^©«- 

>S?t*20©agRril^*il^W-r5o #^^#ll7"P7^7£D20©3l|Stt5|€iStCti20© 
¥?f*4i. Sf^:^ilC©3p^i5|;^ii^3J;tfl•C>©;^--/'?-/^y^^ f/ca20©:t-/^-/N 
^i^-i^j'i^t A^'fc/cL CtlS KPIS^tl^V^o ^ p. ScSiJ©|^|5iSSgp:&ptf ntf. fulB 
;e--/^-Myi7~(ilC>©JSSM, 20©^a^<|-, 30©^»M> 40©^»Mt/ctt^n 40 

± ^ ^ ty c t § . 

X©fGHSs ^ 1 :S»>rt (bp) (^--/^-/N^ ^"a^ < *V^) 61^ 100000^ 

ma (^t-z'^-M y < ^ t ^(/O T-s;5o ffi©»s Lv^-9--r xieh ^ fcffift ?n 

5o MIB-t^XSSHtt. b p *^^» 10000bp (^©P4C#fi-r§^T©»Stt*&ty 
) ©TE^fecfc'E^'li^ 2 bpA^ai^lOOOOObp (•?-©Pit#ft-r §±T©SiJ{t^#ty) ©±PI^ 

[ 0 0 8 1 ] 

ML. ^tlP.^7::i-;V^#Ti:*SH^Kg^7"P -y c: iilc j;-:3Tj^»?n 50 



(54) 



JP 2007-252382 A 2007. 10.4 



F T- ffl ffi W 1? 3d D > L fc Tb^' o T :t - - >'^ > ^" J-:^ il. 5 X V <y ^ % # t T? 5 ^ c 

F ct D '> * 5? ^' I- :t K tC T ffl ffi 14 T T <fc o # t . SI O 5 X V -y f" 5: ffl 
t,^ T 3 F :y © H 51 ^ 3f A -r § d T? t S o tu IH a , f!) * iB » T jS § gp fu IS fp 

Oin vivov'^ «y 7 'J > t fcga©««CiSJi « © 55 M © #tt ^ ?IJ Ji L 
§: (1 ) tiPittoilii ; ( 2 ) iltD^R. il'xCftAs *3 J;tffflJ^^*7Xv©^fig^ 10 

fc a ff^wig ; 43 J; (3) wim(Dmm^^'fK^7 x-^^^mt ^nUo ^ 

L /c:?)^ T . * ?i H a . '> < i: S - © 33< U ? b :t 9^ F 43 J: t5 S z: (D U 7 ^ :t 
^ F*^ e. in vivo-e4^>< ^^/caffl^^.t°'J 7^7b;t5"F^Mjft-rS*a^#iy. *fiBJ? 

.t° y 5? ^ P4-g^,F43 j; tf^zicD.-^" U 5? ^7 ^ F (fO ^ «~ A if ^SiH^J J; ^©ffl.^-& 
tJ-ii:) ^jit]&ft±aflatc«A-rsc:i:{;:j;oTffl^;t3}-°';5?i'U'^g^F^S^-r?>ci: 

4- ^ F ^ ^ ^ t" § 7° D -fe 7, ^ IS a -r § o ^ O ct 5 /^ 7' U -y F U 7 U :t 9^ F t4 ^ DN 

/N-Y 7 U <y F:r° U 7 U^tf- F rtii|iiSffl-&-1± (reductive reassortment) 7° P -fe 

5) o 

[ 0 0 8 2 ] 

m^fei^ciS-r^it^os^^n-Ff^cjiA^-e^So s§^^fttEi3*-r5S-©:i< 
u 5^ ^7 U':^-^ F i o T n - F ? n§#*iis m^iS'WM<Dmmmi^ im^ism^^M^:) 

T-ti-c ^-fc'J;tfmz:<D«t]©:3-°U5J^'l':tg^Ftci*-r§iB5>J%-&tyffl^x.3}-°'J 7 ^ 
^:t^Fti. ftffl©5}<'J5?^l-:t5^Fti:j;oT3-F^ni.W»*©!|tS4^5^fSaif* 
?rn-F-r§c, Lfc;?3^-3T. MM ^ t° V 7 i' U t =^ K -d X ::i ~ ¥ n ^BMl^t . m- 

43±tf^I:<D5^^'J?^7^:^-^F^cj;oTn-F^n§l^*©#>^?A^«ff^^^i^*ffTT■ 
i/^T. ffl^x.*u 7 ^ u 9- ¥ K i: ^ r =1 -- ¥ ti ^ ^f&mmt° V -^f =f V ^ mt^Komm 

?g t fc a pHK o r ) X ^7 i; - - y ^- f § c i: 1? t i. o « SJ © U 7 ^ P :t 5^ F O « 40 

mwjt. m^co^m ( ) . m&mmTmm-^^rc^^\um'% ( ) 

«:Q:^fetl?Stt^=3-Ff§>t°U7i'^:t^F^M#-r§/ca6lcig«^cfe#L?5:V^7yD- 

SLV>„ t&tBj3-°U 7 ^ b:^-^ F%S«-rS il ii^'JT-^SfflifetlfctJIi^liBaai* (W^ 
If ^-y- y F ^ - (Xanthobacter) . M'&BM (Eubacteria) Jsitf-SaM (Archaeba 
cteria) ) . 43 J; tf T ^ ^ * 1^ « 4 tl (fiJ^tfXM^ 0^ < o © K ^ 43 i tf ii i ) 

.i-°u ? ^7 Ftt«i*-9->'7';i/A^e.*s-ri. d ^A^~i?tSo ^©^-&£tt. mm 

?> HI IR L T J; o ^© ct 9 :&iS[^tiagffi««^!f ttM (extreiophile) 50 
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0 jfi a © pHfl T- . t fc T 7J< S cT" © 1 1 ^ g ^ § pH« T S tl f § c i: T # § „ 
[ 0 0 8 3 ] 

Unyi:f-yh^fy/-^^'HOfg]ltcffli^iii:i:*^Tt§"ia«f§^^<DWta> cos-7 

. C127. 3T3. CHO. HeLafe J; t>' BHKffl BS ^ ^ n § <, « fL H % ?i ^ - (i . « « 

. 5it]:4 7'n^-^-fc<};tfxy/N>'-9--^ ^ S £ t /c ffi « © iB-S* U V - A IS^gPfi 

fc<ttf5' 7 ^ y ^ y ^'^BIREPJ^^tyo SV40OX 7°^ -r j; U 7f'-;VfbgR{si 

H 6 , 054 , 267^ (7) M ?^ ti 51 ffl j; 0 * ffl » t;: S ti § ) o 

- F f § ffi^ ^ 3}-° U 5f ^ U :t ^ F E W ^ 11 ^ t" i. il A^' t o 

*±S«tii[^!|%tJ:i*-r§DNA»fflA^?.DNA^@lRL. [H l|X DNAT? * X F ^ Kte^ L T s # 

^(O^y/'^^m ( {?!) ^ ^ F U 7 - -if rg 14 ) G o T X ^7 ij - - -r i> ^7 D - > 7 7 

^ U -^{^Sf ii d i: J; o Tliffi^tlfcc * Hit W^®6,280.926^ (Short) iiMIBOi 
[ 0 0 8 4 ] 

-<7°^ F^fFS t . ?, iCtulB*" U F ^filfacffitt t fca#1tlCOV^TX U 

1 ) ^pr£<^tt,m-(0-hVy--'^t°V7i7ly:t^¥i5i:Z}m-(D=-hV'7--iit°V3i 30 
L';rf- F%S«^1t±aiattSA C C Vmmm-(0=. h V U 5? f- F 

*3 cfc t>~ H - OD - F U ^ - -fe" :t° U 5? b :t ^ F '> * < i: 1 o © E ^0 ffi H tt ^ ^ * L 

2 ) EPJCDB tt^^ffiil L Tfijt^::! F U ^--ffjJ-"'; 7 F ^ Si C ?. * ff T T- W 

3 ) MIBffl^^ - F U ^--tr'i}-" y 5? b^-^ F l;: <fc o T 3 - F ^ n/cll^^::! F U •7- 
•^i~ .t° U y ^ F ^ S ? -y: ; 

4 ) MIBffi^ft ;^ - F U ^ - if *° U --^ F % rItS © g 14 S fc a #14 o T X ^ U -- - 
y ^" L ; 

5 ) MtBffliI X r. F U - -tr" # 'J T'f- F ^ n - F -r i. ffl^t ^ - h V "7 - t° V ^ ^ U 40 
^^F^*S|-r5o 

F. 77->'5F. 3X5 F. 7 X 5 F. fflMAX^fef*^ ;!/ X DNA ( ^ «' 7 
iz-T. 7x/ 'I'^l'X. Ii5t'>'f;l/X. 'fSttffi:^?B*5 J: t>'SV40©ii»#) , Pl^Al 
^fefts ^«7'^X5F. il«AX^fef2|:fe a;tf>r^^©:^-^X F KiltSe^^fiE*©^©'^^ 

ii'^m^K'ikm-eh^ . ll5iiT?A¥l:-^5<, lia-^^' ^-©fyti:tiJ;(T/b'«-&Sn§ : pQE 
^i^^- (Qlagen. Valencia, CA) ; pBluescriptT" ^ X 5 F . pM^ ^ ^ ~ iilf 5' L. ^' 
-Zk?^'^^- (Stratagene, La Jolla, CA) ; *5 j; tf p TRC99a. pKK223-3. pDR540*3 i ?j= 
pRITZT^i^^- (Pharmacia, Peapack, NJ) „ ^ - <D l± &,T f^^-^ ^ tl ^ : pX 50 
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Tl*' i tfpSGS'^ ^7 ^ - (Stratagene. LaJoUa, CA) ; *3 J; tf pSVK3. pBPV. pMSG*3 i t>'p 
SVLSV40'^ - (Pharmacia, Peapack, NJ) o L L ^ A"! 6 ^ {fi © -f tl O 7° ^ X 5 K 
S /c ^ ^ - -^ne. 7b^^t^ X h Titfi Bj«T-a5 D ^^ffitt^^O C i: § t' D ffi 

ffl f i. C i: 1 ?> o 
[ 0 0 8 5 ] 

I^fef* (BAG) ^ ^- iiS^^ tiS i7 n- - > ^ -co^gfflT-fe 5o c:n?>tt:A:Si 
T- 1 § o 

^-^ODNAS?iJ(i;)i«&fgSSiiiJ»gE?iJ (yat-^-^^t?) iclitlfi^tis 
^^tls RNA^^^Jg^-r ?.o tffl:&fflBtt:/D t-^'-^CtJ. lacK lacZ. T3. T7. gpt 

, 7i.^"PR, p,.*3 j;t>'trp5&^^tn§c, *ffl*x^«Ba7°Pt-^-ica. cMvssifflffi^j 

. HSV^ 5 l!]»!*3 ct tf ttfflSV40, 1^ h n >> -Y ;!/ X © LTRfe J; v^/ X CD 

^yx7x^'>3>s h ^ y X ^^"i' 3 >^ 'j7'<;vx.^». jt^E^^^ t fc tt T i f4> frit 
e?^!lSo * » ^ ffi (i , y y ^:*3 ~> A h 7 y X 7 X ^ 3 DEAE-r^Xh 
y yi^ft h "7 y 7,7 j: 3 y . y *° 7 X ^7 J/ 3 > t fc X b ^ b P I' — 3 y -a- 1 

n i. „ 

[ 0 0 8 6 ] 

3§»Bffl^-tj: (Rductive Reassortment) : SO O #® T . - h y ^ - 4? .t° y 7 4" f- 
FgaBa»Sfi-&-1=tCD7^P -b X t i o Tff Sf § C i: t §o flM^ti ":9'?Pi" •/ 
p-bX (CinfJ "rec-Att#" i: L T M tl § ) T i. "jHftSfi^ 

©-/P-txa "^?F*3" ^ rec-A^^ffi# 7°P -fe X K cfc o C ?) o lU IB d ^-g- 1 , 
*f§Bja. Miart©5pKaE?U®ffl«?^^^^tc<t-pT!S'>$-^SjiltSffl-&-yr7'P-trX 

^•a-tyS^tl (Mao - FE?iJ) il n E^O OBW*'^ ^ ^ -'NOff ^ i. 

yt:^--5^3y:/p-bXtJ;oT^U§oiulBSffl^-^^P-bxaSfME?iJ©ffl^^feJ; 

0 

[ 0 0 8 7 ] 

SaEJL : E « S fc a E?iJa3ie?^SStttSSiJ:&S/ct-o *%BJ!-ett. 

^ 5a^E?iJ7 U-^5^fo llSai^t?0 3iliBffl^^i:S^c{ii^*:/p-feXti. ^Kft 
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n ;^)^ t> C) -f. Ill DiPit OjlMiH?iJA^'>^i/^c: ^; ti3iltlI-&-&5a^^M'>?^±§ ttn 

o 

[ 0 0 8 8 ] 

t ?! : 

a ) .t° U A K *3 J; tf y T -r -• ;P ^ fe o ^ -r V - fij ffl -r i, il i: T- 1 § o tu IB 
^ Mkf}-' a {'F S -r § C i: £ j; o T 51 * T- 1 i> ( L fc T U :r^ ? b 7 - H T § ^ It 

b) iiWo*JS«iTgPflt?:-a-t?:/7-Y-N'-;&fflv^§ c A^T'^So -ryv^-y-^h. HW 

^ rj: 7- - ;]y ^ ^ -o ^ ^ ^ ^ . 

If fi^-&StlfclH?lj£Dl|l|Xti^ S^-r^x-y^X (R I ) *'««'>L/c^7 D-r:y ^^"-^^ 
^-©ii^^at£;-r§oBli^'ii$nfcri--FiS?iJ^liv^Tii*ICj;oTli|iR-r?ic:i;*^ 

* h :t 7^^s-r 7 - X-y^yV t fcfi* 7 A) ^ ffl T -9- ^ X^^H ^ n § T 5 d „ 30 

H3i4*&iti5it-r5n-FiB?ij(iftS^ffiiitt^^-rA^ ^ntfeA^*^b6-rsi6T^ 

50 i: LT*f§i5-e!|ttWJlT-Si.o L >b^ L s TIH i¥a "T § W a ift g ^ ID - 14 ^ 

B" $5j;tf "C" t^r^o lufB»S«iB?iJSigiJfflCS fca-^K±ifI pTbS^^T© 
o ^SSiE^Jn. - <y F (DISS 7 -b y :/ U -^ff C <t -5 TSiJ'«)-r 5 il i; /b"!T' t §o li^tl 

t^©-*san.->yFo¥isaasa^vx-y^x (Ri) t^m-^n^o 

o ^ ® fig L . tl O « H a ^ ^> O 7° n F n L fc -p T 7 :^3' n - X ^' ± -e 
■ft-f X'i'-ii L, ^ u--y 'i^'^'i' ^-KmXL. 3itl^fi±»fitc f ^ >x 7 x f f § 
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[ 0 0 8 9 ] 

SiJ©!|f IST'fi. a^^t fcaSffi^-arWfe L < ti^nBOftftit;:. * H <D U 5? ^' 
•5 ^ S a (D » X ^ 4 ^ ^ n § 7" U -y F U ? P 4- ^ F *3 j; tf n 6 K J; o T n - 

F^ Fo^tttt^iaip?-a:§T-fe5 a o g^^^sMH^ffifi-rs^susrc 

7°n-bXlc{ittT:^)^'#Stii> ( fc /£ L C ti 6 £ $ ti l^^) : (+)-CC-1065S fc; # 
^PJtti*. 0IJ^a"( + )-CC-lO65-(N3-7 7'->) (Sun et al. (1992) Biochemistry 31(10) 10 
: 2822-9) ; DNA-^r )S; ^ » SJ f i. C T' t i,N-7-fe^;VfbS /ciiiJ7-fef-;V{t;4'-7;V:t 
n-4-7 5 y If 7 X -;l/#iPf* (M^tf WT^#M?n/cV^ : van de Poll et al. (1992) 

Carcinogenesis 13(5):751-8) ; t fc « DNA^ « ^ W $1] T i. # § N - 7 -fe f- 

S fc a)3JJ7-b:g^;l/fb4-7 5 y e 7 X :=.;l/#iP# (S?c±S«(van de Poll et al. (1992) 
) ^#fs?nfct/0 ;H«^nAs Htt^/nA:^. mmU-^nUt ^ ^ tifx- ^ ^ 
S^#j^Kfk7j<* ( "PAH" ) DNA#iPft:. t±" 7-7** n t y 9^ ;V > V [a] 7 V F -7 -fe iy 

( "BMA" ) . F U X (2,3-i>'7n fc°;l/) *X7x-F ( "FUX-BP" ) . 1 , 2->? 

7''n€--3-i'Dn7°D/^V ( "DBCP" ) . 2-7'D *7 i7 D b-f :y (2BA) ^ -"^ > V [a] 
py_7_8-i?h F D i>':t-;P-9-10-X*°:^^>' F ( "BPDE" ) . f^uVyif^^ (1 I) S 
, N-t Fa4^'>-2-7 5 y-3-y f-;!/^ 5 [4,5-f]-4^y U ( "N-fc Fa4^->-IQ" ) 20 
, ^ <t tf N-k F O 4^ 5/ -2-7 5 y -1-y ^;l/-6-7 x -;P-r 5 ^ V";V [4,5-f]-b° U y ( "N 
-t: Fn4^5^-PhIP" ) o PCEiii|ii^a< T S f fc « tf ± ? € § W t » S bv^^gtts U 
V7t ( + ) -CC-106543 t?(+)-CC-lG65-(N3-7 X- >):^)^ o C S ^ 2 tl S ¥ ® ii 

. DNA#iPtl t /cttMtB3j-° ij 5? y F L < (i^t° U 7 ^ b^-^ F » HI C S 5fe f § DNA# 

ip ft ^ -a" t? 4-° U ? y 1^ :t ^ F 1? s cn P. > M ^ § P -tr > i'" O M C U 5? y b ;t ^ 
F%-&ty^?l=&taiiTSil^:^-a"t?:^a-tytj;-3Tfflgl^-a-;S*^t/cS^*T5C.i:*^ 

[ 0 0 9 0 ] 

GSSM(]ga) : *?gH^a t fc»3iN.N.G/TE?y^*ty:3 F > ^ V - ^ f$ ffl L T J)"" U 5? 
y L-:t^ FKj^^S;&»AL. -^nt j;oT=&75yKf4T-^ffiHO^-75y^Bj^A^ 30 
Wilt- U -^7"^ F-fe -y F ^#H-r § C i: ^^fttT tSIBT? ftaite^gMuiafil 

^M^aM^ (gene site-saturated lutagenesis) (GSSM (iS®) ) h^Zn^o ffiffl 
^ n 5 :t U 3 (itJtl g S < ^-Offi|slE?y^ liilN.N.G/TE^iJte <t t; 43 5 < ^ - O till 

E?iJi?«^^ N,N.G/TB?ijo«sttii^T© 2 o7sy®tc?>t-r§3F:/^^t?<D 

T- . ^ .t 3 * ^ U 3 ^ ^£ Jl L T fi 6 n § ? © H K ^ )S tl a . W IB jT" U :/ 9^ F ± CD # 

75yKfi[t^:#a-r2.^TonjHi*75y®Sfb^$i^. 

i. # f[ IF- li . ^(D J; U d'£D 1 O ( 1 0<Dli5iN,N.G/TA -fe >y F ^#ty) 

, ljo.t°u?yu^g^F»Srto**c)3Fi^c)#'^%^SBiBc>riF:ya^tc#-r/ci6c 

fflV^P,n§c go O # ii[ -e a ^ < t; 2 OOHaN.N.G/T^-fe -y F (HI U :t U 3 ft 

^ fc glj © :t U 3 i: L T ) ?I © .t° U 7 y b :t ^ F » a © '> * < i: fe 2 O © * * O n F y 40 

^±mm(Dn Yymm^Htrc^\zm\<^^n^o vrctf^-DX 2 ■oJx±©N,N,G/TE?y^ 1 
-Do^tv dK^^-^^r. z^&.±(o&mit7 ^ym^^^mxt tif^T^ 
ai&©N,N,G/TE?ya«ffiPJiLTv^T t j;!/^:^)^ sfctt 1 ofe L < ii 2 oi^i±o5? y 

:t FE^iJ t J; -3 T^^S^ nr t3 T j; v^o SU © # It . #i[ip*5 J; tf ^^^S AT § 
^c&lcgegT 5^ U dli. #?4gfct±N,N,G/TE^J^-t?^ 3 F>i:#Jl LTfflvv 75y 
K#*n. J: / t fc «»© ffi«© fi^-& S M ^ A-r § o J: :^)'?T-t^ 

o 

[ 0 0 9 1 ] 

G/T)„E5IJ^ffl V^T. 20^fcB 3oW±©aii-rS7^yffi{4^|WlB#£^MgS^-^i:5 50 
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^mmt^o m^i£. < o © * -e a , /c fc i o o n ( m ts n a h u ■/ p h © ^ - 

fflt d i: A'tRFf^^ft^o ■e,m©ffl©^S (.^(D&M(om^'^is ^ziit^m^^-nts) ^ 
MIB h y y l^-y F ©S t) © 2 ocfiBT'lS i. il i: A^T t § o ^ fcSOtc a. < o A^©» 
PJTii. HilN.N.Nh U T'lx'-y MS ?IJ t fc N , N . G/C h U 7° U MB^U^JlV^S tl iij^j^'pira 
S tl ii T 5 •J . 

L L 6 * T- r?i ^ -r i. It il h U 7° b -y h ^ N,N,G/TS fc ttN,N.G/C h V ^ 
l->y MSiFiJ) ©{^ffltto^ < •oA^©adbA^6WfiJ"efe5 c: i: ttii^Sti i 5 o 10 
. *%Hja> .t° U -^7"^ Frt©#7 5 y ®fe©^TT- 2 0 ©Rlli^T 5 y ^©^^^B^ 

'J ^ F © Ji # a . * fi I3§ a ^ M W fc' cfc tf 11 a t g a 2000© S^§ffl^4fig-ri.¥ 

m^mmr^ cr ^t^-^^fiBtco^ 2 o © pjti^z 5 x ioo©7 = / „ HjIn 

.N,G/Tt /c{±N.N,G/C h U 7" 1/ -y MB ^ tr :t U 3©f£fflCJ; D . 2 0 ©nTBg^TS/ 

F-r§ 3 2 ©fl>^©E?ijA^^i#t$ni> c i:aa»^nctdo bfcA^r^r. a©4< 

iSSlstca, 2 0©a^§^t°U'^7°^F?rn-F-r§3 2©S:&§?^:i-°U5?^U:t^F 

;E)S§g5li:o t tJ-r •0©y^..t° U -^7"^ F4«tl6"!^fe U § fcltT-fe § o 20 
[ 0 0 9 2 ] 

*fiB^ti£fc#li3I:t U 3 5? ^ F©ffiffl^«ft-r iio Mt3ttlflS©lt3i7°^-r V 

- i: ^ <k t3 T - If fli § u J; t § . i/^ < o © « "e S . # « a U 3 ^ ffl 

fcctO=i|lit3F>©^^fc'<J;t>^i^°U'^7'^F7^i'"^>'F©MjES-r§fg5S^4C§j^gS 

rt©?^M^S^ii^?tifc3F:y©fiL«K-icr§«f£©io©75ysfec^T©20 

7 5 y SA^fflST i. < ti> 2 0 ©?3^3}-° U '^7'^ F^^^^Srn- ¥ t ^ t° V 5? P :t ^ 30 

F^^tTo issi^MESK?gKjs©=&§i5*^5£^?n§3 2^©,ii3i?^#ij-?:/g"F 

^ ti~-y=.y i;'t ^) o ^ © ? # U 7° f- F ^ ^ff 1; L It tt © g ft ( 11 © 4-° U 7° f- 

tiiCtaaW^tlJcdc iinP>»^Ll/^75/KKil©^T$fca-g|5 5:)'^-&t?10^ 
fcS 2 -DJX±©^M^?K^3-?/b'«4fig?tl§o W^tf^ 2 ^©giJfflC&t LV^7 5 
ftA'ijj-" U -^7"^ F rt© 3 •Q©7 5 y ^f4©#^ trStH^tifciJl^. tu IE © M '^it ^ « # fit 40 
»T- 3 o©Rltltt («S]©7 5 y Ki:gftA^'^v^Bltlttfc'i;t>'^n€ti 2 -0©^!? S LV^S 
fb©RltS14) ^ 3 0©fit«K^tyo htcti^^r 3x3x3 Sfctt^lt 2 7 ©RTtitt^^^fi 

■r?.c, MtBtijixiutcp'^p.ti/c: 7 o (6-3©*-jtss (-r ^ t>*. 3 o©{4«©§'<? -e 

2 0) 7°-7 xi^-fn ©&■{;: SfbA^'^i/^ *i ©) A^"#tn?i<, 

[ 0 0 9 3 ] 

^ £ gij © f[ -e a . a? li la ft ?^ ^ g s IS ^ a . ■¥ 7 7 u > ^\ 4=- y -5 {b ^ » is x. . 

^3cttf^^gSiifi7'D-bXt#-&TXi'';--y^7'i:i:feKffiv^i,ili:A'5-t:-^§„ *fg 
BJIii. iSft^MgMK-l§^#tytt«©^^gMK-5S^nirX©gail«^c:i3tt§ttil*ffi 
ttt-^o fe§*f*<?yT-{i:. HufBffi.«©^MSS^fl^n-bX©S«f£ffli*X^ U 
i: i: ffl i.^ 6 n § o 50 
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5^FA'«4fig^tii.J:'5tc»A$n?.7'a-bXT-fe5o 

(faxif-&|tLTSiUl5A>e.^i^l00000©-9-y^-lr'y F) ^ ^ ^ ^ M Rig # L T ± 10 

fe«llT'^MgS;&Rf|-r§o^M^S^Kfl$n§3o©'ffi«^^£y-pfinF>t?t 
<J;v^„ a5§^ftiiaiT'a. ^^^Sti. Sfi A -fe -y F ^^tyg^^^SRIItty^ ^ -v- ( 
^M^MR%tt*-b>yF^;fcft$n§) ^fflv^T»A^n§o W^tfAir-yFti^iA^e. 
» 500:gS ^ -^tSU t-b'^-^^^^o ^©J:5^Sfi*-fe-yF0^5f^l^;tf-Fffia. N. A. C 
, G, T. A/C. A/G. A/T, C/G. C/T, G/T. C/G/T. A/G/T. A/C/T. A/C/G. SfctiETfeJ; 
<. ilCT'EttA. C. G$fc:}iTT-a^V^tt«CD4a8t?fe§. 
[ 0 0 9 4 ] 

im^iimm^m^mmt n.?>mmitm-^tiH^ 1 5 A^eftiooooo^ST-fes) ±(d 20 

^:^^^M^SiSfgtt* -b >y F -b F x. t±\ # :d -b -y F * $ 1 - 500ig» T ) 
®§^^^M^Rf§f § c: t ^#tyo L/c^j^'oT. iSfO^S (15 1 :^)^ 5 » lOOO® H O ^ 
M) A'^'^M^S^iifl?ns-^t#A-t 'y F KSA^niio 1 ocD* -t -y F tc#A^ 

-molSftl^MSSR^OSilit'^c^-OA-t >y F tc^A^ti^^ro^ 
S*^a^i:S&oTi.^Tfelli;-t?feii^„ MIS© J; 5 &*^Po*#e^&«{i:^*. ftta 
. #^nK>*^Pfe'J:t5#^©?i>^:tf-F*-t-y FS^ifTJ&So 

S^M^a^Rf8^ft§-£lGHOSH5iJK«. me?:^f*. cDNA, it-fyV-'f 

^yf7\y-L. CORF) ^fr. 7° D t - ^? - . xy/N>-9--. U ^ b >y - / F ^ > X 7 

aSSit. ^yyny^ 4" L'- iJ? - t a .t" U ? 1^:^ F litS 
^A^^^n^o -IStcti, c:cDBe^©fci60 "-^IBHOffiPJ" lis i 5^*3]<U7^U' 30 
4-f-FiB^J. *3a;tf»ill 5 a 6^ 15000^8 0^ 1? § ^ T © If 

3t ^ ^ n 5 ) O ft $ ^ Wr § U 5? ^ 1^ :t ^ F 7? 5 fi M © 4-° U 5? i7 b :t f- F T- 5 9 o 
n Fy^^SPcaJi^T'^rt-TiiC: ta. ISji^SR%*-fe-y Flc±oTn-F$ti§75 

y ^ o T' ^ ^ ty o 

gSif%:*-t-y Ffc#A-r§ C i: T t § g O # t » S LV^*#^jT'ii. 

B^a^ IttCZ, 3. 4. 5. 6. 7. 8. 9. 10. lU 12. 13. 14. 15. 16. 17. 18. 19*3ctt>'20 
7 5 n- FT §»3I3 F>Bmtl (SI® :t U rf ffl 5 ) :fej;i;^tiC<t 

T 3 - F 'J F ^ u -^M#t-r §„ 

KKltt|S|-©E?iJ. MIB iifiMW*E^J. S /£ « A K ia?ij © iH^O O 1 O ^ < 40 
10. 15. 20. 25. 30. 40. 50. 75. 100. 150. 200. 300. 400$ fc « 500© » M "T 5 ^ S ^ 
^I]r7 7 i^';^ > F © 1 O^^tTo tufB*Sl^^aDNA (cDNA. y y ADNAfe J; GF^fiicDNA^ 
•ttr) ^#ty i: A^'-p t MISDNAti z: T- J; 7b^ 

3 - FilT- # n - F (7y^-b>X) ilT-feiv^o § i/^ ti . ^SS^fJ RNA^^A. 
T- .J; t/^ o 

[ 0 0 9 5 ] 

E?iJ43<ttfMfB i:^H«C|Bl-©EPJ. t fc a Bp75 / SE^O^ i GF'tulB i: ^Kfi^ C H 

-©E^lJ^Sf Ji-" i; F© 1 0©'>:5; < i: ^>5. lO. 15. 20. 25. 30. 35. 40. 50 

. 75. 100$ fcli 150©*M-r ^ 7 5 7 ^^^t? 7 7 i'*;^ y F ^-ttyjj-" y -^7°^ F© 1 50 
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±aE!f^T-«je«<^l:;5=3FySfctinF>M^»A-r§ili:tj;t3TtiJ)n$-y:i.fc46lc 

§o <}; 5 & 7 ^ F^fka. gi5fi#sw^^^aiifg> ft^ftK t <t § ^ > ^"a 

x4^y 5? ^7 L.7--if IIHc J; i,^*. i tf ffi O ili^ft ^ DNAg « ^ ffl T 
^At-^CiiA^-et^o fe^OMt^ ^cD=t973;5f^'U4-^FS{kti?cMtc#ft-r§Mjia 

e^saT'fe o T fc j; luiBsati. Am^mmn^ ^ximmtmK.mKm-(Dmm ( 

t fcJilulSi:ffiffi»=S:E?lJ) O 1 O © '> ^ < ' fc fe 10. 15. 20. 25. 30. 35. 40. 50. 75. 

100. 150. 200. 300. 4oo^rcii5QO(Dmut ^um^^ts-:/u~-y t^^mmmr^i^mir ^ 
K X F u > v-' X y - . fpm !M(D 7. h V y X. y iy- ^ rciti&X/^ X h V y y ~ (D 

[ 0 0 9 6 ] 

H £ -r § c i: -b^' 1? # „ C073?Sa. I^B^7°n-bX-eg**^^ffl-r i>«-a-lt ua'Lifg 

Sffi^TS D a^fi^i:^ §o ^yx.if. mm i^rzit^om-^tyy ^ y h) ©?i-&tit/ct± 

K^aHfiKilS^ n§o *fg0^cDgiJ©^]SIII«|-eti. Iff IB H ffl ti y~ ;!/ . liii. 

f!lx.tJ*%Bil:-Wffl=S:@fflti:a^';l/>b'«-a-Sn§o -^r/l/OV^ < O O ^ C ft T -g" ^ tl 
§ : -fe 7 7 P - X . -tf ^ ^ y . /l^ ^ ;V 7 ;V -r t F . 4^ F -y- > Saa ;!/ ^ ;V 7 /l/ X t F . 
7 ;V y 5 :y - ;i/ ;i/ 7 ;i/ X t; F . 4^ F -9- y - + > ^ :y . F - 3 - - ^i^ ^' ;V C U •x' 
-^^jl) . 7 ^' - F . 7 ;v - F - U U V*' > . A 7 - y . 7 *° n - X . i'V 
t^tyj\^7:ffn-X. Ktt7i3^P-X. x 4^ X F -7 > - 7 a - X . t' V itiJ]y^'^'E:4jV 
X ^-^ •- h ) liYu^jV. BSA-PEGV: F a -^r^/V. V y mitt° V ^ =- 7 ;V u ~ jl (PVA) 
. t y 7 5 y xl^;l/-N-7 5 y xf-;KMANA). 7 5 y S fc S tu IB O tt .a O c 

* H T- * ffl ^ ^ fc SU O H ffi a ffl flg ^ ii 33-° iJ -7 - S o ® t fc 33n° 'J V - © V ^ < 

o o f !l c . -fe ;i/ D — X . 7 ^7 y ;i/ 7 5 F . t- P y . b - 3 :y . .t° U x x f - ;i/ . I* 

^t^Sc^ffiflg. AMBERLITE(iaii)XAD-7. AMBERLITE(ffili)XAD-8. AMBERL ITECffi g ) I RA-94 
. AMBERLITE(iSg) IRC-50. t° V t: x;l/. t° U 7 ^ U U -y <^ . V :^ ^ ^ V U - h . S fc 
{illulB©tt«©fi-&-y:*^^#^ tl^o ^fgBJlT-Wffl^giJ© -Y 7°OHffiti:-t ^ 5 >y ^ -efe ?. 
0 < 0>&^©i5iJtiJ:teJL-b^ = -y ^. WlHr^S-y^^. SIOh. Alz O3 $ S n § o 

W ii ^ S'J © ^ 7° © H ffi a :^7' ^ X T- i. . < o © a 1^ ^ ?L 14 ^ X . ^ ?L tt 
vx. 7 5 y ^p A*^x t /cl^MIBoffiSoffl^^i A^^snSo ffi ffl f § c A"! 1 
§ gij o :/o Hffl a®/M:aT-fe §0 -^ii a u x^ i/ y-r 5 > ^"t- ^ -y f -r-s 

So a^'S^ Hti i: LTffl i. c i; 1 §0 H ffl O © f!l « SS . * jfii^ T 

^ o 

[ 0 0 9 7 ] 

myitis 'Hi 

mm. ^(07 y ^ y h ^rcitmm^mmi^m&T ^ mmmicm^(D^ < (oys^t'i-^^ 



(62) 



JP 2007-252382 A 2007. 10.4 



© > S ft: C J; O . M ffi j; § © . 7 ;1/ S A ;V -> •i' A C J; i, © . I; /c ii 
V ( 2 - t: F n 4^ 5/ X f - ;b ;< i7 i; - h ) tc J; § O # $ n § o H « ^ ffi :ftU;( T O 
it K IHfc cf tl T § : Methods in Enzymology, Immobilized Enzymes and Cells, Part 
C. 1987. Academic Press. S.P. Colowick and N.O. Kaplan ed. Vol. 136; Immoblliza 
tion of Enzymes and Cells. 1997. Humana Press. G.F. Bickerstaff ed., Series: Met 
hods in Biotechnology, J.M. Walker ed. 

5R©iB?lJ<D 1 ■DCQ'J'--^ < i: lOs 15. 20, 25. 30. 35. 40. 50. 75. 100. 150. 200. 300 10 

. 400S rcitsoocommr ^^m^^tsy y ^- :^ y h (o^mn^fu-y tvx ^rci^\,> 

;vA^5.t#5o fu~-yff^yf;vp^K^^-r^mmmmm(o\,^-rnt^twmmK;^4y'v 
^-^ XT-.t §*frT-e. mm^ mm f r2~y tmm-^^ ^ o 

A. -^--y 3 ymmm(ot^)]yh7 ^ ¥m&. ^tcit/^-^ y v ^4 ^-t^ a y 

t" i. ^ f4^ ^ P, C T 5 c i: -c- 1 § o 
[ 0 0 9 8 ] 

tj;<a]6nTV^?>o tinBO^ffitcti. ■9--f>':/D<yb. yif>-7n<yF. 3p--m 
fV ^'4^-~y a y *5 j: F -y F n -y F ti§o W IB © * ffi O # ^ K o T cD 7° 

D F 3 JXT© 3tK"eM#l $ tl 5 : Ausubel et al . (1997) , Current Protocols in ol 30 
ecular Biology, John Wiley & Sons, Inc., ; Sambrook et al . (1989), Molecular Clo 
ning: A Laboratory Manual 2nd Ed., Cold. Spring Harbor Laboratory Press (lulH:^: 

&^mmm-mxi,±. -fu-ydi^mmmmm-^M (.-rrjih^v -ffy ¥) cd-:^©/^-f 
■f-x "mm" ^ti. tsiBis^woffi*©^^- F:^-^i@«> F u >y ^^xt^^^n. m 

S « T A> e. g }R 1 ?. ( i: -6 6 H p. S T j; ) : (1) K IS t t± m 7° x > 
J; t^'iaf* t ?ctt-=ecD#S«|g^7 7 y F ; (2) e:tf->'^fclJ:-Y 5 7 e:tf->33<t 

t">>">S fc iix F L-y F 7 e v'y : ( 3 ) S*3J;t^"^ntc#SW:&P^^>' ; (4) 
il«*3 j; tf ^(DE«tiK : ( 5 ) 7^t°»*fc' <fc tf «S!iH? ; ( 6 ) ffla14 33-^ U v-o 40 
:t U 3 5? P :t ^ F ; fc' * t)^' * ;V t y tf~ W IB CD -t 7° - o § W T? . H ffi a 
*^ e>]lS??ti§ : ( 1 ) X ^ fc{±d-° U -T-SB ; ( 2 ) .t° U v - E~ - * v A 

; fej;t>' (3) iittSfcli^iStte^o 

2oi-:l±©yn-7 (^©5-e©'>:&<tfel-Qa. mM^y'f}]y<^K^^ 
■r § ffi * 0 ffl S IE ?y i: # S 6^ K /N 7' U ^" X -r § c i: /b^ T- # 5 ) 5: tS S IS t Jl T . 
lulH-y- >:/;i'*^*5gK©1^iSiH?y^#tyaEti (M^ff tulBKS^ii^^'-fit^ nfc^ti) ^^ts 

^SSSiaiTSMfBtiSSliSttPCRS^S^^ty c: iiA'^Tt i>o PCR:/ n F 3 ;V a ±S» (Ausu 
bel et al. (1997) ; Sambrook et al. (1989)) IC|B « ^ ^ T ;g> o t fc SU ti . ti ti S 
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fcV^ : Barany (1991), PGR Methods and Applications 1:5-16; Fahy et al. (1991) PGR 
Methods and Applications 1:25-33: Walker et al. (1992), Nucleic Acid Research 2 

0:1691-1696) ( M IB © i tt © M ^ §1 ffl C J; D * BJ! « » ^ $ tl § ) „ 
[ 0 0 9 9 ] 

m ^ ^ ts i7 u ~ y ^ mMt ^ ^ t ^ T ^ ^ o mm<o-M'&t'Cii-pr. ^ <bKm(o^y ?^^v. 

t BMMOiH^y © 1 OCD^I/^S < i: 10. 15. 20. 25. 30. 35. 40. 50. 75. 100. 150. 

200. 300. ^QQ^fz\tbQQ(ommt^um^^ts7^^'^yY^-fn~-y't\^xm\'^x. m 
mmits mmmm»w-m-^ntc^mi;K¥^(o^mK^^t ^ cdnas fcijyv adnata 5 9 

o W ^ if . ft © ^ i) t }i M a T ii ^ tl T £ 5 9 o HU IB © :^ a Tr . M f B 7° u - :/ M IB M 
a-r?iE^J^:#S»t::/N-i'>^U^f^Xf§iiJ:A^-e^ii*#TT-MfB^^^yp-:=^i:» 

1^ ^ o 7 U -f •€ - 3 K IS {i . # S © P ;b © X h U y v-" X y - ^ jt )3g f 
S fc 46 ffl l/^ e tl i) a . /^ 7 U X ^ ii: § ^® © ttH L o TgS) -r § 1? 
5 9. PJxtf. 1^S©«^. ^^P^©fflffitt©«. ? ^ l^^t^ FiB?iJ©a^ (W^tfG-G 
■g- ^ a Tb'S ^ . A-T$^«7b>^^ V^A^) . *3 jcD'^^^^-YT" (W^tfRNAT-feS^j^DNA-eS 
§ ) a /^ y'' U -< -fe" - 3 y * ff © a fR 1/^ T # It -r ?) C: i: A'^' t § „ X h U > >^ 

X yiy-\±. 7°n-7©il!»rSg<t D fii^fi^ ©SiKT/N-r :/ U ^^V-lf'-s^a >'^*ffi-r 

^^bctKii-z.xmm-^^^^tif'X-^^o asss (Tm) a. (-£©sBH©-r :t i'sag 

*3 J; tJf pHT ) gWE^iJ© 5 0 %*'«^^KffiffiW:&yD-:/i:/N-i' y^U ^'VX-rsSfi-c- 
feSo X h U yv'x > h:&*ff t±. li-^ © 7°n -^'©Tiiii: # LV^*^ t fca» 5 °Cfi < «^ 

ft?;^)M4A^670? ^7 F©7'D->^lCOV^Tti. a^JSS (Tm) i,t <D ^ m 

TltWt?^ § : Tin=81.5 + 16.6(log[Na'-])+0.41(G+C©»J-&)-(600/N)(S4'NSy P - 7^©* 
?T-fe§) o 

i)(T©^S?:fflV^Tit»T-t§ : Tm=81.5 + 16.6(log[Ma'])+0.41(G+C©ffl#)-(0.63% 
A 7 5 F)-(600/N) (S"fN(i7°P-:/©«$-efe§) o 
[0 1 0 0] 

f§ il ^ -f 7 7 U - : ^m.'y^y'yV-lt. *%0^©33-°U 5:^U':t^F^fgS'^^^'-^3 

* % BJ^ © U 7 ^ U :t ^ F E J; -5 T 3 — F ^ n S U 7° ^ F © in vivo^S ^ rT tl t f 
§o T''^ U b/cft. iWfi©f±^ttCJ::pTX^7 >'^--rsMCMIB 

•5-f7^U-^ "/<^-r:t/^>->i'" (biopanning) f i> ^ ?> E iJ © I g :& ip ^ § CI i; 

■et^o "^"^4 t^^y-y^'" mti,t. H) ^^(Oi'^^mm^ im ^li- h v ^7 ~ ^ 

ffitt) i> 4-° y '^T'f- F ^ n - F-r i> DNAE^J©i!>:& < tt— g|5 53-:&-a-tyi!'-:&< 

io©7'p-7^f£fflLT'>^< jife 1 ■o(DW.^mKAMt?>mmMk^mnmK^mT 

^ C t ; ^P-t (ii) ^-S-tcJ; TlufB^ltgWDNAT- F^&J^HlE^tL. lulB#S© 
4ti^WrStt£ov^TXi7ij--yi7i^ti?ii'P-:y^-f7-7';-^ftS-rs. cittcj; 
o TPS L/C ^7 D - y ^ 77 y - t felt ii E^iJH-'ft* X ^ U - V ^'"■r 5 c K j; 
T#^©:£tl^e^ffi1t^#t-?i^P->^ll^-r§7^n-bX^Jgf<, 

< i: 1 ^©a^lJie S*-r SDNA*^ 5 PJ ffl © WDNA^S: SS? ic ^Sf § /c t fl§ 
e. n 5 P - 7 DNAii . Ktt©!gtt^feoB*©^^S©3-Ff«iSE?ijT-fe*fcagP 
FM«EPJT?feiu^o !tta^B*Si4?:H^-r §if*^n- F T S DNAE^iJ © '> 

< i;fc-g|5»:&t-t?7p-7©rfB^ti^iiv^T. «»©DNA^'r V ~^mm-fti-y 
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^'■Ti, d i: A^-e t § o LfcTb^^Ts ^!l ^ ff 1 o O ^ n - y tl A'* - h U -5 - -If ffi 14 ^ ^ 

h U v - -tf g tt S T § ^ t § „ 
[0101] 

±fB©#ii!0 1 ■3C-MbTfBiibfc<t *f§0^l3;. J-XTO.ie^^ty. Ht^feS^tcS 

C j;oTiiS$nT$ t). tuIBDNA^. lulB#SO?Stt%W-r 5 0*^ 3- FT §DNAiB?iJ 20 

c)T. » SO»«gtt^=&-r F-r§DNAE?iJ©^T^fc(i-g|5^}'-efeS 1 O 

t/cS 2 OJX±© 7°n -:7DNAiBPJ t /^-f >^ U ^J^'-f § DNA^tuIB S SSUf § : 

( a ) DNA7 ^ 7 ^ U - © - * SI DNA* ffl % U A" > F C S^.g ^ 2 DNA7° a - ■/ t X F U 
y >>■ X y F ■/ U ^J'-r -tr'-S/ 3 >^#TT-SM^?-li:> tu IB 7 D - :/ WIBDNA^ 

(b) BufiBntSI^U FlcS-rsHfflOltSWllS^/^- F-f-i:S»S-i±THfflffl 30 

( c ) lutBHffla^ft^DNA^^ u-©i:«aiipff$j5g^>/^-A^p.^i-gi-r?)ie ; 

( d ) MIB-Mil^^tt^-iiTDNAv-Y 7^U-©^:y^^-^3iil^-<^SlS ; 

(e) IS (d) y/^^-O^SMWDNAlI^ffSLTMIB^^ >'/^-^r:*ilDNAfr § 

m ^ » 

(f) z:*»DNA^3it]^^tNX F tc^A LT. tu IB ;>« - DNAK i o T n - F ^ n ?> # 
U'^T'^F^^S^'&^XS : 

(g) iiS$n/c4-°u-?7°5^F*'«#^©»*ffitt^^-r*^s*^^!*^-r?.iSo 

[0 1 0 2] 

so © # a T « . tu IB 7° D -b X tt . >/ ^' ■:^ S fc ^a"- » le ^ # ty DNA^ 0 IR T § /c i6 © 40 
i^fi31S'J^#£yo tufB«l«T-ii. i^"-^ ;i/ 1 fc a SIB ?|J ^ #tyDNA© ^ . ±IB-eai-< 

o J-X T © -7 5 7 t? . * BJ3 © d © ^ ft SI « © fc i6 © 7 n F n s 7 -fe -f t fc a 
gy 7 n -b X M IB © E ?y ^ - IS 65 43 j; A M 3i ffl L Jf -a- © 53- i-lS ^' BE 
=}; t>"Stl*^IBii? n§c 

M IB © # ii[ © i. # giJ ^ ^ ft H a T ti ^ 6 . ( a ) © fi: T -3 T ( b ) (DmKUT(D 

( i ) lulB ( a ) ©-*tlDNA«ffl^ U > F-e-&:t U ri~ 7 b :t 5" F 7 □ - 7 
?) n ^7 ^ X © y ^ H K H * © is -> i'"" ■:^ E ?|J t ffl ffi W T- ii ) i: " * II dn Az: M 
ii ^ ffj iS -r § 7 'J -tr' - 3 > ^ ft T T- S tt ^ § 1 8 ; 50 
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(iii) tulSHffla#{*^MiB (a) 0-*ilDNA*ffl 6 ^ST § Xg ; 

(iv) WfBziltil^^ttS^i. -^-V ASfflo-*SlDNA>< ; ^3 

(v) iutB-*iiDNA?c >f^~:^mmm-^yu~yf^!b^mt^jimo 

M V ^ T . M IB a SU ct t; * a L fc 5^ i^' E % # ty D N A ± IB K IB « L fc S BU * ii E 
ithr. tulBDNAA^B, #S©il*gtt;&#-ri.»«^n- FfSDNAt i*-r§ 1 oSfc 
ti2-oJi(±oyD - rDNAiB^iJ Ig^f § DNA^ aSU J: ¥161- § o tu IB ti * H #ff 
m 6 , 054 . 267-^ ( il (D i « (i # « D * Iffl » K # ^ n 5 ) 1? « IE ^ niB « ? ^ T 0^ § 10 

o 

[0 1 0 3] 

in vivo/W:t^^y-:/^''iiFACS^Sa (^TtSttft fflSa^J-SS*) ^fOfflLT^SST' 
o tulBT'P-t/ij'^ate^^nfcgWmRNA^IS^LT. DNA/RNA'x x P -f i - 7° b 7 

IB ^" -:^ ;i/ F A c s ^Wi^ i. ^ x X ^ V - - y -if zf n X (D mK^m t nv - ^ y^' 
5 n § o 

^^--^ < i: fe^^S. 10. 15. 20. 25. 30. 35. 40. 50. 75. 100 ^ fc 1 50© j1 M "T ?> 7 5 / 

K ^ ^ ty 7 ^ i^" ^ y h © y 7° ^ F o 1 o ^ 3 - F 1- 5 ^ ^ a . a ir ^ n fc # u 7° ^ 
¥ ^ fz li (D >^ y h <D ^ m ^mmr ^ c t if V ^ ^ V - -mn 1 1 ^ \zmm 

^0'>^<ilt>5. 10. 15. 20. 25. 30. 35. 40. 50. 75. 100 1 li 1 50© » T ii 7 5 

y s ^ # ty 7 7 ^" ^ > h © :r° u :/ F © i -o a s a © 7° f ^ /c a u 7" ^ f . tFU 
asa. Miiasat rctt«tiasa*^'#sn§o F©{-^awii ltwt©^< ©*> 

©*^~l3K^nTV^§ : aSaia. 0lJ^ff:^SiM. X F U7° F S-tX. (BacHlus s 

ubtills) . ^X5^7XM (Salionella typhimurium) M tf v- — F ^ ■:^ X . X F 

:/ F 5 ■fex:i3<fc tfx 7 n n *xK©^«^a ; X*. m^ismm ; m^mm. 

if 3 -^7 3 ^7 /^x S 2 :fe J; tf X 4-° F 7'x ^ (Spodoptera) Sf9;i)tiasa. ^Jx.a"CHO. 40 
COS t /£ ^7 X ^ ^ y - V ; 43 j; 7 X y "^7 X „ ii t] * X F © S ti S * « © S 
tj 15 H 1? § 0 
[0104] 

31 « * « # tc . MtBae? »ff!i±MSa^ 7^0 t -:$?-© gttfb Jg-r § j; 7 ^CB^g 

Lfca#©^«±$iti2Tig«L. ^K^jtasa^asy L. *fiH^©ae?^iifs^^§ c i: 

. Sfi^Lfc^D t-^-?:agt;0^¥m-eK-?§L ( W ^ «' ?! S 5^ 7 F S /c « # W 11 f§ ) . 
? 6 t if fc:&WP^aBa^«« b TfiFrM© U •^7°g^ F S /ca^©7 5 i^'^f > F 
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mm-^ nrct'v \^ trci,t^ (0 7 5' if )^ y h it iiiT^^tsismK i: -dt V =iy 
ty^rcitm-^ tyic^-^u-^ ]- ^'^y ^ ~. *x:tN-b;PD -x ^ p v b ^"^ 7 -r iW 

]S51?Sft ^7 P V h 7 ^' - (HPLC) **^W«fflXSt?ffl d i: §c 10 

u ^ <Dm?immm^mm ^ fc <b nmm ^ ^ y n^^m-^ ^ ^ c t ifiT ^ o 

m%Mnm^<DmK{is •9-;VSIIfi»fflBaCiC0S-7tt (Cluzman (1981) Cell 23:175) 

, 3T3, CHO, HeLa*3 J;tfBHK|fflfi«*'«#t tliio 
[0105] 

5. 10. 15. 20. 25. 30. 35. 40. 50. 75. 1 00 S fc 1 50O 31 ^ f § 7 5 7 K ^ # t!f 7 ^ 

i: ^ K W |5l - © E © 3^° U 7 f- K . 7 5 / SE?iJ C T 1 o $ fc ft 2 o J-X ± d « 

^. #AP. i!l^:j3 j;tf«4i (MiHaffi«cOffl^€l?#ftT- 1 5 ) fciDS^-pTl^ 20 

T i o 

MI5^fflfi?cM tc#fit- § fe O in vitro-e|iJ!±5 ^ nfc CD-I? fe ck t/^o #t. fulB© 
x:^^y 55 ^7 b7--lf I I I K j;;Si^^7a?S:}3J;tfg»6^<5'P-->^"e«) ^ ffl l/^ T 

mmt ^ c ti^'^-e^ tfcgy^iKi. ^oj;5*^a. 7^^^'^vh. afttfrSfcaM* 

FOffljtS. ?^M^D*K»tS5|t■r§^^Kfi:<i:^TP-F^n?)=^^U-^75^F^c«LT7 

[0 1 0 6] 

^MttPCRCerror prone PGR) 

^fiiiSStt PCR^Hi/^TffltHf § c: ?.c ^S14 PCRT-^. DNA.t° U 

/ ^ --if (D«HfSStt*Mfil^*ft (PCR^^tlO^*T-s*Oj5:^SAMf ?.n?.^fr) T 
TFCRA^^fiffi $ n i> c SStt PCRti AttKfSfi^ tlTl^ ii (Leung et al.(1989) Techniq 
ue 1:11-15; Caldwell et al. (1992) PCR Methods Applic. 2:28-33) (WIBXK S #E1 
K J; D *B^«»K-&Sti§) o ® * IB -li: . tu IB O 7? }S ti . ?!g S ^ ? ti § 1^ 40 
K^PCRT'^'I' v-fc' J;tfK« (PJ^tfEJSS*^. MgCl2. MnClj. Taqj}-° U ^ ^ - -If *3 i 
t;3i«*?ifi©dNTP) PCR4^tlOlk:RtCfc/t^ Tl«*©jSaa%l§a£?-li:§ 

o W^ff. lulBKJSa. 20fiiiol©^SM%^* iSOpjiolO^PCRT'-^ -Y : SOmMOKCl. 1 

OmMO F U XHCl(pH8.3)fe J; tf 0 . 01 % O -If ^ f- V % ^ K fS If « ^ : TmMOMgClz. O.SmMO 
MnCl^. 5^&OTaq4-° U ^ ^ -if. 0.2niM©dGTP. O.ZmMOdATP. ImMO dCTP:j3 J; ImM© dTT 
P^ffll/^T^filT-^ iio PCRS. 94°C1:9-. 45°C 1 ^ ^ XSlZ'C 1 ^ ^ 30-^ ^ MMT 
t§„ LA^L**^~P.|uIB/^5;'<-^f-ti3i«^<fc'5fc^i]^-&?.ili::6^-e%?.iltaa» 

j: o T 3 - F ^ n 4-° U 7 F O ffi tt ^ m ?) . 
Sfiat/c. FpIHODNA^' P-yoV^TtiA^^c^iBiltSM^S^fiJtH-r 5fcJ6lc:t U P 50 
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SSIf %{iReidhhar-01son6 (Svience, 241:53-57(1988)) i C (D XMlt ^MK ^ '0 

iD»tc#sn§) tf^mmLrc. m^icm^s. tuis:;^?* ^ p- :^fbDNAic»A? n 
DNAic ct -cj T 3 - F ^ n ^ u 7° F o ffi tt ^ w ^ -r ?. = 

[0107] 

7 'y-b 'J - PGR 

Sa^{'FB-rSSiJ©:&}S«7-y -ty^iJ -PCRT-fe?io 7 -fe 7' 'J - PCRti . /hDNA7 
^i'"^ y F(Dria-ti:5^6PCRjtftcD«#fiii:&*ffiT§ c: i:^<e>Si:-r§o ^Si©S*§P lo 
CRS )S:&'5|lU>'W7;Vit'l?¥tTLT4U. 100glSOltl*^SyoKfScDiStl(D7°v^-7 
- t LXmrnt ^ o 7>y -ty^U -PCRl* JRll#fF^ 5.965,408^tia«$tlTV^i. (tulB 
i K « # C j: D * H ffl » t $ n S ) o 

^ttPCRCsexual PCR)^MgB§i% 

. ffljtT ^A^fiV^MStt^Wr i.DNAE^J^ fe-3^3-^P^T§gftiJWfflllttllJt^^)^in vitro 

T-^sr §o wtHsftiBittE^J c <fc ;sDNAi)-^ £D-5 >^?"A:&Rn-ft; t ^ntc^ < pcRRjs-e 

©7°^^'v-fffttJ;535MOHS<Di|gST-fe?.„ * ttPCR^MSSMfg « jt« t IB tg ? 
nTl/^§ (Stemraer (1994) Proc. Natl. Acad. Scl. USA 91:10747-10751) (C.©:S:f;ti 20 

^.(Dmm^Mk^mmmTmitL. ¥ i% -9- XA^~S 50-2007 ^U:t^F07^^7'";^>F^ 

^7 ^ i'"^ > F pj<?3ii^^^isa-r s^ffT-epcR^^ffi-r §0 pcRt±. mmy^ 

f F ^io-30ng/;i LOgfii?WT^^t??tSii:S®?i?-i±s iii:tj;oT*i§-r§i: 

i: t § :0.2inM€)#dNTP, 2 . 2iiiMC0 MgClg ^ 50mMOKCls lOmM© F U XHCI(pH9.G)fe' i tf 0 
.1% F -7 F y X-100„ SlSg-&tll00/i /c D 2.5¥fi©Taq^t° U - -If ?r^to L . J-X 
TO^ST-PCR^^fiSf ?. :94°C60#\ 94°C30&\ 50-55°C 30#s 72°C 30# (30-4511] ) $5 j; 
72°C5^^„ X.ts^X^fs.if'h . WIB/^^/-^^-(±5i-a* * 3 tc^H-eti. c i:(ja»?tij; 
do < O to ^ SI «g » T- B . :t 'J 3 5? ^' :t 9^ F ^ PCRE jStC'a#-r§ui:*^-?t§o 30 
ffiO*ifffi«T-a . PCRgfSOltlO-t >v F T'DNA4-° U;<v--1fI®^'P/-7^^^";^yF 
^fflV^. ? & fcTaqjf" U •7- -ff a ^©^©PCRSjS-fe <y F Tffl V^T ± V^o ffl^X-IB^lJ^ 
# II b s ti 6 J; ^ T n - F ? n § :t° U 7° f- F © g 14 ^ M § „ 
[0 1 0 8] 
in vlvo^^^BIS^ 

<DlE?iJl^©-7 y ^^"A^Sa^ DNAlf aSK© 1 O t fca 2 ■Dtt±tCgS^^£yffl«« (f!l 
x.«^SBtt) rt-eP^ffi©E^J^Jf d J; -p TffSStiSo MIBOJ;^* "5 

■e DNA^ ti « ? -li: i. d i: <t T . ft H W DNArt ^ y ^" A S S flj tB ? tl ^ T 5 d o 40 
in vivo^MSSISflT-^ffl -r § fci6 5 a -X- ^ PCT^k^lSW091/16427tC 

flBtc^tiTi/^^ (u©:Sc«<DrJ^(±?lfflC i9*0.sa»C$S=iaS) a 

^ilDNA^i'?©/^^ &M^3&^ JcMOE^Jfca^S^fig^tUnpf^'l'^t^^F "*-b-y F" 
t?«i^^n§o lufB:t U 37 ^ Fit L(f Llf^^Kfc j;t;/t /cttgP^j-WicttMa 

ffi ^ n ^ M o E ?|J ^ § ty o 

BDfffl^ (recursive) 7 y-9->7';l/^^gafif§ 50 
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h^M^SIfflO*^^'>>K©ffl»tc7-i'-F/'5<yi7;,<:^-XA^f£)l-ri.oB»fi^7 
y9->>^;V?^M«ai§ISti:S:i;KfB«?nTV^§ (Arkin et al. (1992) Proc. Natl, ac 
ad. Sci. USA, 89:7811-7815) ( il © © M 5^ §1 ffl C J; D IB » # S tl § ) „ 

mwimmmj y ^ y f )\ymmummm 

7 y-9-y:/;l/^M^S^IittS:Kt|B«2tlTV^§ (Delegrave et al. (1993) Biotechn 
ology Research 11:1548-1552) ( il © K O M ^ « ?l ffl i D * BJ ft * # $ n i. ) o 

^y■$tJ:,^^zf^iiL^m^^^kmmmml,±^micmw.■$i^T\^^^ (Amoid (1993) curr 

ent Opinions in Biotechnology 4:450-455) ( C © 3fc tt O M ^ « ?l ffl i *? * Bj^ || » 
#tn5) c 
[0 1 0 9] 

zy^yyyy 

■f=f- }i^a-rt^^^'7mmmnif^i'?'m-^n?>o wibt? a ^5,965,408^ 

cfctf 5,939,250#£fB«^nTV^§ (M IE i K ^ >^ ?l ffl i !3 * BS ffl « C # t n § ) = 

B m7 ^ y mmn (D t° V f- ¥ (DMMit . b ^7 5 7 »iH?|J©3^^ u 7°^ f © 1 o s fc 

tt2ott±©757 fcSlNi#7 5 y^SK (fll^ff ffi#7 ^ /K^«) 

t?Bit?n§c ^©i ^ ;&Mit7 5 y^SSaaeBf^Kcfc o Tn- F^tifcfc 

«#WB^tfi. j}-°';'^r^Frt©fe§7 5 7ig^i3ia*#i4^wr5sy©75yiicj; 

K 7 5 7 1? W X. a' 7 V - y , U > . n y *5 J; tl y n 5^ y © SiJ © flg ft 7 5 7 
^t.iSBit ; -bu y©/^u >tc J;§«jtl:/cfi^©£M ; Stt^»^ ^y^tf 7X/^^4^" 
y«*5 jctf 5 ym(om(Dm&mmiz ^ ^mm ; 7 = FS^to^s. «^«~7x/'^ 

y^y:^i:n^')l^ 5 :^ © 7 5 F » O gij © ^ « t J; § ; i^att^S. ^ «' U 5? 
yfc j;t>"7;b^"::i>©S'J©±g*ttSXt ; J: y'^SKSS. m^l£7 x.=.;V7 

ffl©Saa. B P7 5 7 ^ffi?iJ©*° U -^7°^ F© 1 o t fcti 2 oi-:^±©7 5 7®^»:b'5 

BiS*^^tyfe©-^-^5o 

^?.fc{ft©ga(i. BufB4-° U '^7'^ F A"!SiJ©ft^tl (Px. {±'iafB4-° U -^^f- F©*S« 
^ ® * ? -^i § f b -a- tl ( f !l ii' U X U > i^' U n - ;1/ ) ) i: $g L fc fe © T § o 

fB*° U --^T^^ F ©US. L < ti^Sfb^ffiJt-r 5iB?iJ©<fc 5 ^ c. ilio © 7 5 

7 K*'''iuis:t° u 7°5^ F i: aa- ^ nrc © t? ?. o 

< 'Q7b^©iliiffi1i-etis ^©y^i^'yyFs K^ftfe J; tf S^ttft Bif7^7»iH 
?|J cfc 0= M IB i: ^ K « t n - © IB i: PI U 4 tl ¥ « 11 ti S fc t± ffi tt ^ « If 1- S o ffi © * fiS 

^y;^^n\t. mU-J^f^yy^ R»# S (iS Mft MilB 7° d ^ > © ^ W 
tJ;oTffitt#U'^7'^F^^j5Stf§<J;^tc-a-tnTV^§c 
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[01 10] 

<t^m5. 10. 15, 20, 25, 30, 35, 40, 50, 75, 1 00 S fc « 1 50© 31 M T § 7 5 / ^ ^ 

^ts 7 y i^' :^ y h (D :^ V =^ ¥ (D 1 t < t 8 5 % . 'pr^ t i^m 9 0 % ^ 'P^ 
^ < t^Vi2 5 % S fc: a 9 5 % M ^ i. ffl H tt ^ * T ^ U y 9" K S fc ^ O 7 ^ 

T- 1 § c, WIB 7° n ^ A it S ^ ti § :}-° U ^ 7° ^ F t (i 7 ^ i^" ^ y b 7 ^ y ^ > h 
J; D l# § C i: A^T- 1 §o ?ifee^ tcffl PI :S:.t° U 7° F S fcS 7 ^ i^";,? h ©EJIJS ^ 

§o «iiitt*^«tf ?n§^°y Ft?ctt75^'*^ y F©iB?ij(j, BS75y«iH?iJ, 

MIS ^ IrI-©E?IJ, S fca^©'>:5; < i: feS^5, 10, 15, 20, 25, 30, 35, 40, 5 

0, 75, loot fcfi 150©»Sc-r § 7 5 y ffi^-a-ty7 ^ y;'< y F ©:3-° U ^^7°^- F© 1 -O 
BJ§ H « IB « f ii « © D ^" ^ A ^ M i/^ T J:t ii f S u i: -e ^ § o 

*5IEi©SiJ©#i!!tt, Bp75/^ia?iJfe L< titufBi;*K«lc|^-©iS^J©7v^"^ 20 
> F S /cti^S (lulBtt B P7 5 /KiH^iJfe i tfluIB^*KWC|5i-©|H3?iJ©»*Stg;^ 
ffi^-r^) ^|5lS-r5fcJ6©7 7-b-i'T-$.5o MfB*°U-<7°^F©7^^";?<>'F 

F t/ca^ffl/b^'Bp7 5y®ia?ij©5f°U'^y^ F©»*gtt^«KfLTv^§;i ii^^-r„ 

[0111] 

^a©7 V ^"^ > F B 7 5 y iSiE^Ofc-a; tflulB t *«WC|B]-©iHPJ©.t° U -^7° 
5"F©»«Stt«:«ttLTV^§A^SA^^?*^-r5.7<yfe^(i]-;(T©lS^#t? : 4-°U'~?7° 
^ F 7 7 i^'y > F S /ca^a^, lufB^t" U '^y^ F7 ^ y F $ /cii^a^^SliT- 1 § 
*ftTT'»«5i-? IS, :fe<ttf-\ »K© ^'-^;l/©ffiT, t fc lu IB 4"° U 7" 

?FtaHpa©;S)S©!|tMWSjS4^fti'-<;;v©iiip©v^-rnA^^)*^-r§is= so 

BS75yBE?iJ, lutB^*KWK|Bl-©iB?iJ^^-r § U -^7"^- F, S ti ^ © 
<i:fe|!>J 5, 10, 15, 20, 25, 30, 35, 40, 50, 75, 100 1 fc « 150© jlM 1" § 7 5 7 ffi ^ 
#t?7 7 ^'^ > F ©4-° U -^7°^ F^tt'^r tcfSffl LTffl^^S u i: A^T' t §o lulB^i< 
'J-5;7°5^FSfc(i^©7^^^'><>F^ffll/^T4fb*WgJS^ttji-ri.il^:A'5-et?ic. *ll 
B§©$. §#iS:fc L /c^i'^^tf , 7 5 /- F U ;V©i)P7j<^^S¥©/c46C, B P 7 5 7 ffilE^U 43 j; 
tf W f B i: * H W III - © E ?|J © *° y 7^ f- F , t ^ © J; 3 ^: -1"° U 7° f- F ^ :3 - F f 
§ /]-" U 7 ^7 F ^ fU ffl T ii 7° D -t X a #t ^ ^ § „ ^ © J; 9 ^S: ^ ?S T ti , f\u7 

yit^m-^^tsmV.if'. B i¥7 5 / KE?y t /c it HulB i: *Hfitc |Wl-E^J© U --^ 7°g^ F 

©lot, iufBfb^ti©iB7j<^^»A^{g)i^n§*ffTT-jg«^n§o 

[0112] 40 
©'>:&< t fenil] 5, 10, 15, 20, 25, 30, 35, 40, 50, 75, 1 00 £ fc 1 50© * M t" § 7 5 

y ^ is y y ^ y V (D t° V ^ -f 9- ¥ ^ m r . mmmmt'v^y^-v^rciit^oyy 
^- y y h t^mmit^^r ^WiW^ifmt ^ c t^x^ . miE,nrcifi»^-< l, / ry ^ 
-x^•-^p•7F^"77'f--©7^ffiT'ffl^/^Tt^JfBJ^^'J•-?7°f-F;^#ll^>b<^i«s■r§A^ 
, t /caMIB^" u '^y^ FA^4ti#«-9->:/;vc#ftTS So MIB©:^ 

Ms mm tmnm icm - <Dmn . t fc a ts a? © e w © 7 ^ ^" y > f © u 7° f- f © i o 

t # II W t -r S c i: A'! 1 i. Kft i: s tt ^ ^ s o 

A y 7 7 f :=■ -7 f -^feT-ti, MIBKf*tt@*i ^ k" - X t /£ ii A ^ A v F U -y 50 
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« fl^ [1 - © E ?iJ > S fc a tu 51 0 7 ^ ^" ;^ >■ h © U 7° f- F © I -o t W l^m-^t ^ 

w is^ L rc 4-° u ^ T'^ F ^ ?§ ta ^ § o 
^m^m^yf^\^^<D^y;^^mi3mwtm^t?>mtiii. an^EjiSKD^w^*}* 

mKit. ifL^t^yfjiyttDm-^it. lute© ct d *itf±s oTti^sis^w-r 

M-^n.&7 y -b-f ^ i:Xf^ x.X^ yfuv hif^^n^o 10 
[01 13] 

§ o 

<i:t>!i?>j 5. 10. 15. 20. 25. 30. 35. 40. 50. 75. lOOf /c « 150© Sli "T § 7 ^ / S ^ 
-a-tJ7 ^ >' F (Dt° V •^7°f- FCMLT4Jt?ti§4? U ^ D - -f ;!/ jfC f* . ftifeltclulB 
4-; ij it jgaftf S fc «SufS:r° U -^7°f- F©«)fe^©e-^fc et o T»?. il A'^T 

o ^ © J; L T !# 6 n K f* a tu fiB U 7° f- F i f* t: IS # -r § T 5 5 o c: © J; 9 20 
tLT. tu|B4-° U •^T'g^ F© 7 -5 > F ©^?.* 3- FT § E?iJT-^ ^ . ^ife^^^© 

U F i: IS^TS c t ST § J6 icffl il i: A^'-e t § = liv^T 

^© J: 5 ft ttft^ ii MI5T° 'J -?7'5^ F ^fiS LTt/^ S lifflfiA^ 5. MfBd-; U ■-?7'5" F 
mt ^ n t-h'^r ^ ^ . 

;&ffi#t-rSttK©K!f C tA^-et §0 ^©0IJK BiXT*^'-a- 1 n§ : 7U F- 

vStj (Kohler and Milstein (1975) Nature, 256:495-497) ( C © « © §1 ffl 

J; D *0^a»K# t ti§) . F'J:t--^K«. t: F B lfflBS/^-I' 7'J F--N'S« (Kozbor e 
t al. (1983) Immunology Today 4:72) ( C © * « © ^ S 51 ffl <fc D * M # C # 1; tl 
§ ) . *5 J: tf E B V 7 U F — "^Kft (Cole et al . (1985) "Monoclonal Antibodies 30 
and Cancer Therapy" . Alan R. Liss, Inc., pp. 77-96) ( CI © i K © M ^ ft 51 ffl i 

-*SIJn;f*©4J5Si©^c46CIB«?n/c:Sti (*H#ff ^4,946, 778-§-. c:©iK©M^ 
a^lffltc j; i9*B^ffl»t-&Stl§) ^3i^$-&T. d-°U-?:/g^F (<?y ^ B P 7 5 7 «E 

50 f fc a ^ © 7 ^ ^ > F ) ^--f -r § - * SI ft * ^ 4 fig -r § c i: -e 1 5 „ $ fc so . 

ae^»A-7'^x;£Jiv->T. c:n?)©J^°U^7°5^FS/ca^©7^^7'^yF^^:)^t■ri>t: F 

fb ft # ^ 5151 ^ i, c -e t i) o 

B S 7 5 y ^ E ?|J . iu IB t * K W le: ISI - © E ^ W f ii 4-° U y f- F . t fc « ^ © '> ^ 
<i:fel|iI5. 10. 15. 20. 25. 30. 35. 40. 50. 75. 100 1 /c « 1 50© 31 SI f § 7 5 / S ^ 
# & 7 7 i'' y F © U 7° ^ F C b T S ^ n fc ft ft ^ . ffl © ife 1^ <t tf -9- > 7° ;l/ K 40 
S * T 5 H « ^ T° U --^ >^ f- F © X y - n > ^7" £ ffl i, c i: ^ § o ^ © <t d ^ K « i? 
a. lulB4tlKS*-r§.t° U ^^7°^ F^MiBftf*iiStt?-y:. lulBftf* #S W CIS^T 

§ # 'J F^&^tts-r §0 ±iBtfB«L/cv^-rn©;^a«.. ftfr©ig^©itwcffl(/^§ 

CtA^T'tSo ■^©J:-5^Xi7ij-->'if7-y-fe'l'©loa3SC«tc|Bii$tlTV^§ :" Me 
thods for Measuring Cellulase Activities" , Methods in Enzymology, 160:87-116) 
( c © i K ti # F,B j; 13 * Bj5 *ffl » # t ti § ) 

[0114] 

(whole cell)©^ffl 

*fgHIti. 2|5:f|HJ!©nFU^--lf©l-3tfc:Si20J.X±^3-F-r?.S» (t/cS^© 

g tt 7 ^ /f ^ >■ h ) T ff$ H SI ? n fcii sa ^ ft © ffi ffl ^ a ft f § o * ?g bj^ s fc a k i: 50 
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i3Ia^^*^fflv^T^^7y t f u y t fear 5 y - b u ;ng^^iP7j<^Mi?-r §:&s^ffi«-r 

%0^t± t /c-iittlc F V y X 7 X F t fcajg«Km^ tifcfflSS^ftfe a. * 

[01 1 5 ] 

B^iJflgff y 7 F 

2 o t /ca 3 •oJ-:^±(Di3^iJP^©/-^--b > F 11-ttt /cSffllBittti. ftiifl^tcSiH^iJS^f lo 
V 7 F ^ffl l^TriJS 5 n§ (fi ^ -r ^ X 3 y t; a - ^ i''";^- :/ (University o 

f Wisconsin Biotechnology Center, Madison, WI) © IB 50 /5l1?f V 7 F "^7 x 7 <y -^r — 

) o tufa® i 9 y 7 F a. m^<otK9K. a^^sj; fflosi^^c^^ LT/^--b> f ii-tt 

t fc atSHtt^rfiJ 0 a T ;s c C j; o Tffiffl-r SlB^iJC-^^ >y §o * i 4> T 2 o 

Lfc^T-JrbiiS Lfc t ^ U T i. 7 ^' :t 9^ F S /c 7 5 7 ® yiS CD fij ^ Jg f 
o < -Dti-^CDT ^ly d V X L.V it . fi#W7 5 7 " H - " i: ? 5 n F 

y (Di^ lb €^iiL (wobble site) ©g{tfe i: * * ? tl § 5 5 o 

"7^-ry^>F" ti. M51T ?) 7 ^ -r y y y F 771^ 3 U XAfDi^HjO cf" L .t 20 

- 1^ ji « r s 7° D -fe X }g T = 

iB?yj±!K<D^^. mmmicit 1 ^(Dmmt}^v 7 T lyy T-Mnthrmmh. mmuMK 

5t t TxX FiH?U^J±fii-r So iS?iJj:tK7;l/3 U XA^il J: -rX FiBPJfe J:t>' 

U77b:yXE?y:S:3>fc°i-:5?£A±lL. ^e:^M:&:l^t^i■9->*"ffi?yr3-■r^'T^-F^}g 
^ L . ? P, C E ?y 7 ;!/ rJ U X A 7° n ^ A © ^ ^ - ^ - ^ ffl ^ © 7 ;P 3 U X A C o T 
JiSTSo x7*;l/F:/ni^"^A/-?^;^-^-^fflv-'TfeJ;t/-'*^ $fcSycD/^^><-^?- 
^ ii T i i/^ o l/^ T la^J ht iK 7 ;V dr U X A it j: <3 . 7° P ^" ^ A 7 - - ^ K C L 
T U 7 7 > X E ?y C Jit t- S f- X F IB O ■- -t > F |sl - 14 t fc « ffl 11 tt tl i. „ 

[0116] 30 
*IWII»Efc'l^T. "Jt®"? y F'i'" a. ^SS/ca7 5 7iE^»l*l©)l^-r§iifllT 
^«J^iiT§-fe^5^';><yFt?fe!9, 20:?)'' P. 600, S S {i ^itl 50A^ B lil 200. J; D a# *5 1006^ ?> 
« 1505? ^7 F S fctiSSA^ 6^ D , luIB^, 2 o © E ?y O «5i 7 ^ ^ > ^ > F l» ic 

lli;Stfc{iM*§il©a^-rsiiRfTttfe§U77b>'XE?yi:J:b!|S-rSiii:*^t?-tSo 

it^(orcii>Kmm7 y ■< y y h ^mmt ^yjmit. a ^ # t a si a i? * § „ it o fc i6 

©KS^SrE^y 7 5 y y F 1?!) ;^ Smith and Waterman (Adv. Appl. Math. 2:482 ( 
1981)) C)^mffilltt7;b3 U XAtC J; T. Needleman and Wunsch (J. Mol. Biol. 48: 
443 (1970)) ® ft Iltt7 ^ -f y y y F 7;V 3 U XA C J; o Ts Pearson and Lipman (Proc 
. Natl. Acad. Sci. USA 85:2444-2448 (1988)) O S ftt 14 ^ ^ ffi ic j; :p T . u tl 6 7 ;V 
n U XA© n y t:° a - ^ C cfc ii ^ItC j: o T . t ft: « ¥ ft 7 v y ;>< y F t S lift 4 C J; 40 
o T^JS-^-t So ftllttS/ca|Wl-tt^R:£-r §ffl©7;l/3 'J XAicitW^tf WTA^^S 
tl S : BLAST7^ n ^7' -7 A (Basic Local Alignment Search Tool, National Center for Bi 
ological Information) . BESTFIT, FASTA43 j; tf TFASTA (Wisconsin Genetics Software 
Package, Genetic Computer Group, Madison, WI) , ALIGN, AMAS (Analysis of Multipl 
y Aliend Sequence) > AMPS (Alignment of Multiple Protein Sequece) , ASSET(Alined 
Segment Statistical Evaluation Tool), BANDS, BESTSCOR, BIOSCAN(Biological Seque 
nee Comparative Analysis Node), y ^ — -''^ J]/ X ' 7yF • jK-fyy (Interbals and 
Points) , BMB, CLUSTAL V, CLUSTAL W, CONSENSUS, LCONCENSUS, WCONSENSUS, Smith-Wa 
terman7;^ ri" U X A , DARWIN, y X^iS X7 Jl d V X h . FNAT (Forced Nucleotide Alig 
nment Tool) , 7 U- L7 y 4 y s 7L'-AD--^, DYNAMIC, FILTER, FSAP (Fristensk 50 
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y Sequence Analysis Package) , GAP (Global Alignment Prograi) ^ GENAL^ GIBBSv Ge 
nQuests ISSC (Sensitive Sequence Comparison) ^ LALIGN (Local Sequence Alignment 
) . LCP (Local Content Program) ^ MACAW (Multiple Alignment Construction and Ana 
lysis Workbench) . MAP (Multiple Alignment Program) . MBLKP, MBLKN. PIMA (Patter 
n-lnduced Multi-Sequence Alignment) v SAGA (Sequence Alignment by Genetic Algori 
thm) J; tf WHAT-lFo M fe C) =t 9 ^ 7 -7 > 7< > h :/ P ^" 7 A ti S fc^V i=, x - ^ - X 

ctA^-etSo ^SO^rV Ar- ^-^-X A^fljffl nrUT-. ^ « t: h -^V A O S * W 
if}^ h AEJIJ?*^ i>'x ^ h (D-^'t^ t Lrmat ^ ^ tifi-V ^ ^ (J. Roach, ht 
tp://weber.u. Washington.edu/~roach/human_genome_progress2. html) (Gibbs, 1995) 10 
o < i; fe 2 1 OflfitDyV A;^)^gElcE??iJ}*^^nTV^-So ^ ti 6 C i± f!l ^ JXT # t 
M. i> x.-'^ ^} ^ L. (genitalium) (Fraser et al. ,1995) . M . z/ ^ 1/ -j- 'y - ( 
jannaschii) (Bult et al., 1996) . H. 4 y y jVaiy (Fleischmann et al., 1995 
) ^ -X'^M (Blattner et al., 1997) . (S. cerevisiae) (Mewes et al., 1997) 

. *3j;tfD. ;<^yi37.^- (melanogaster) (Adams et al., 2000) o H^^fiSA^S 
fc* (Wl ^ ii*'^ X. C. X Ixij' y X. (elegans) ^ iiXf i/ n ^ y. -f X-f WW- (A 

rabidopsis sp.) ) O -ir" 7 A © E ?IJ ^£ » fig ^ tl fc „ < o © @ fi 6^ 'If fg © ?i IR ^ W 
T§^VA'lfS?:#tyV^<-oA^C)-r--^f-^--X*^'ffl^(DS«tc<J;-pT«jt^n. 
^ V i\ 1.x 7 ^ ^ X'e ^ ^ (P^tf> http://wwwtigr.org/tdb; http : //www . genet ics . 
wisc.edu; http://genome-www.stanford.edu/~ball; http://hiv-web.lanl.gov; http:/ 20 
/www . ncbi .nlm . gov ; http://www.ebi.ac.uk; http://Pasteur. Fr/other/biology ; http: 
//www . genome . w i . ra i . edu) o 
[01 17] 

* ffl * 7 ;V =i" U X' A © ti BLAST^S j; t5 BLAST2 . 07 J U X* A ^ lu IB « J^^ T © ifc K 
^n^niBtt^nri^S : Altschul et al. (1977) Nuc. Acids Res. 25:3389-3402:33 
J; U'Altschul et al. (1990) J. Mol. Biol. 215:403-410o BLAST^j- 5r ^ft ?> /c ii) © 
V 7 Y kt^mxL'^-< t 7- ^ y u i/ — '^Wi^y — (National Center for Biotechnology 
Information) 6 W A¥ 1 5 (http://www.ncbi.nlm.nih.gov/) o luiB7;V3'J 
Xh\t. 9i.-fm^Ks g?A^W©@v^'7-F^P4i^-a-t)-a:E?iJl?|SlS-r5iii:tci:-3T« 
Xn7©ffi5iJ*l- (HSP) ^n'&t ^z.h-^'Je:>Whh. iinSx-^?-^-XS?iJ4"(i:|l US 30 
■^^^■ov~Yt7y-^y)^yYhrch^^z. fe§iE©fi^fe-:3|lifitxn7Ti:v-yg^-r 
§AV t fcti C n*)iS^-&S ©-eS So T SiPgy- FXrn 7HfiI il^^tiS (Alts 
chul et al. ±fi») „ il tl © « ft © R g 7 - F t: y h ^ ^ S8 © fl L T S tl L . 
6 ^-tty i '9 av^HSP^MffiTo y-Kt-yhti. S « 7 ^ > h X n 7 A'^iita 

t ^ t-^ ^ ^ ^mn^-cf^ -o xni3 twnmfst ^ o maxn7a/^^>{-5'-M^ffli/^Tit^ 

(T<y5'^S;&feo?>j-Col,>Tti«*Xn7;'tC0<};!3;^^l'0 o 75XKE?iJ 
(Om^s X37ft#v h ij <y ^X*^MaX37©H-gtJll^e,nSo ^l5t^K^^f ^y - 
Ft-y Y (Omf7^t\;lT(Om-^^-cW±.-^n^ : mmr ^ y y- y Y 7.::i7 (Dm±Ml^m 

mx-^ti^-D tch^ ;^«x37An i-3trca2oix±©a©x37^fe-s>?is7-7 

-1- y ;^ y F ©Ma© /c46C 0 l-;(Ttc:& -r, fc t ; t fciJ V^-rtiA^©E?iJ*i^lcML t 40 
c BLAST7 ;V3';X^/-^v^-^'-W. T3oJ;CfX{i7v-Y>;OF©.€jefc'J;tf31S^ 
?*^-r§o ? ^7 1^4-9^ FE^J©li-&^ BLASTN7°D^7^ Att-r^7*;l/ F LTWT^ill'^?) 
:'7-F©ft5 (W) til 1. #ft (E) filO. M=5. N=-4W73©»:&J:tilS-rS 
o 75/SE?iJ©:l^. BLSSTP7°a ^ A X 7 71/ F i: L T J-X T ^ H § : 7 - F ©* 
^ ( W) a 3 . #* ( E ) 1 0 s BL0SnM62X n 7M-#T F U 'V ^7 X ^iSffl (J-XT©:5:K 
?:#M^?nfcl/^ : Henikoff and Henikoff (1989) Proc. Natl. Acad. Sci. USA 89:10915 

) o 

[01 18] 

BLAST7;l/ri-U X A J± S fc 2 O © E^O © « tt © 13^ It ^if ^St t" § (^y^«'J-XT© 
i:K^#P.S$ n/c : Karlin and Altshul (1993) Proc. Natl. Acad. Sci. USA 90:5873 50 
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) o BLAST7;b=i~U XAt Tffi#t?n§S«ttfflScD 1 ft/jN?i|*^ff (smalles 

t sum probability) ( P ( N ) ) T . lu IB « > 2 O © 5? ^ U :t f- F ^ fc S 7 S / ^ IB ?0 

h^mmmm-^-'^t. ^ y^^^ ^nmmmm'Dmmitit. blast CBasic Local Aiign 

ment Search Tool) ^ffll/^TW^^tl^o # TIB © 5 O # S <D BLAST:/ n ^" ^ A A'S T 
IE O X ^ <D ^ It ffl & n S : 

(1) BLASTPfe J; If BLASTS^. ^ > K E ?iJ X - ^ - X C ^it L T 7 5 7 Pp^ 1/^ 

■li: IB ^ j± Si -r § ; 10 

(2) BLASTNJi. 5? ^ FiB^lJx-^^'-^-XtSLT? Fr^V^-g-tHiE^iJ 

;&J;tit«-r§ ; 

(3) BLASTXli. >-'^^KEPJ-7'-^?-^-XKMLTMV^-&fc)^i7 KE^J ( 

(4) TBLASTNii. 6K*i# (D T ^ U t V - ^ ^- X KM L X 

(5) TBLASTXa. 5? U ^ K E ?iJ x - - X © 6 # CO H i? t jT-f L T ? ^' l^- :t ^ F 
BLASTED if^AS. PJKO-fe^'>{>F^|WlSf§i:i;CioTtilHl:Q:E5IJ^Il£-r§ 

o MiBti. m\,^^t>^T z /m^rci,tmmm.mt. ^ y v.-^rc\tmm 20 

E ?|J X - ^ - X 6^ e. tf S c i: ^)-^ # § X X F E M O " a X n 7 -b > F M " ^ fJF ^ 
ftXr37-b^"/yFjr^tis X37jt-§-vFU>y^'X£D#®tcj:t3TiH|^$n§ (f 
^t3*.7^'i'i';^ V F:^^^ffi$n§) . X n 7 # # v F U >y X © ^ < « ^ 1? 1^ ft] 
S i. o S § HfiS ffi « T a . ffl e. n § WIS X 3 7 V F U -y X a BL0SUM62V F U 7 ^' 
XtrfcS (Gonnet et al. (1992) Science 256:1443-1445; Henikoff (1993) Proteins 1 
7:49-61) o 3JCD0IJT-}i. PAM$ fc t± PAM250T F U <y ^ X S fc ffl 1/^ i, d i: T' t § (W^ 
Ji^TO:S:K^#fI^tlfcV^ : Schwartz and Dayhoff, eds. (1978), Matrices for Dete 
cting Distance Relationships: Atlas of Protein Sequence and Structure, Washlngto 
n: National Biomedical Research Foundation) o BLAST7° n ^7 -7 A t± tI^ H it E ^ H • SI 

P, 7 -b X t;- ^ (i5yx.tfwww.ncbi.nlin.nih.gov) „ 30 
±iB O 7 ;b ri" y X A i: €, ffl 6 n S ^ - - ^ E^J ^ *3 J; p't 5 ti § 

- (J. a-1f--*^ 6 fga^Tb"!:^ V^ii^tcti 7 ;!/ 3 U X'AtC J; ^ T^Kffl ? nil x 7 * ;V F /^-^ 

[0119] 

tIBIg Lfct" U 5? ^ U:t ^ F Tr] - F ^ n§ U 7°^ F t /cii^©»*6^tcgtt 

7 ^ > F -1^ Ts Sfe^/>^^-?^^feJ5g-r § u ^^iJo 3S[S/Jn^>?^ 

T^^7^U-(DMIB§|5^)'T-4fiic^tlfc/jNi>?^.fiffa©gtt^*-r§Hif^/>^^?©*» 
to v^TxX F f ?) c: C .3; o T nil 0 lulE#M«&4ftttKS)S (fiirMOStt^ 
t oBjf^/h^J-? ^^jtfS) aJi^H:<i;oTliD®?niio MIB^ti»«SiStiWT©^ 
feteK^fflv^T^fil^ns : io©/jN:a-?(DiK3fii*i-r?MiiS^nsgiJffl<DSiggP5j-i:KlS-r 

ii ; 33 J;tf#tt<«ttSiJ{i©tg5fig|5^^:&-&t?^ < ©S^Sri/jN^j-^tRjS-rii^ 
[0120] 

V^ < O <D H ii « a T? a F 'J 7 - -If ii T © cfc -5 C ffi ffl ^ n S : 

a -b F g 4^~>iS : F U ^ - -Ir' l± 7 7 t: F U > © iP * C i D a - t: F n 4^ ® 50 
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cfc a tt *^ ± t ^ M -e $ o /c o 

[0121] 
[ft 8 ] 




10 



98% ee 99% ee 98% ea 



[0122] 

SO o s 3t j£ i/^ ffl 3i m ^ n /c o 

[0123] 
[|b 9 ] 




■on: 



103, 104 ^^_^.o. 30 

OH 



pH = 8, °C 

(S) 



cn:°°" 

97% 96% 97% 



[0124] 
[0 1 2 5] 



40 
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[ft: 1 0 ] 

OH iBW#:109, 110 QH 

NC -...A^N ^ NC ..,^_Av.^OO H 



QH 

(S) -3-tKP^V-4- vTZ-j 




lipitor''^** 



10 



[0126], 

Ji(T<7)- b U ^ -^ffi. F P + U h U (R)-3-t F D ^i/-4-i/ 7 / 

-il^C^^-r Sjf^tcWffl*- F U •7--lf e.£SiJO0ljTfeS : E^J#-t 205. 206 
> S^J»^ 207. 208. iH9J## 195. 196. iB^J*-^ 43. 44. iE^JS^ 321. 322. *3 J; 

xsmnm% 237. 238o ±feo^isig{i. wto "sir- f u ^--s " ^jH/^xtKn:^ 20 

if V ;V-h V ^ (S)-3- 1 F d 4^ -4-i^ 7y-iS^K^^-et^cii::&^LTv^§ 
:E?iJ#^ 107. 108. E^JS^ 109. 110. E?iJ»^ 111. 112. E?iJ»^ 127. 128. E 
?IJII^ 129. 130. E?lJ#^ 133. 134. E ?IJ S ^ 113. 114. E?lj»^ 145. 146. E^OS 
^ 101. 102. E^OS^ 179. 180. Unm^ 201. 202. E^JS# 159. 160. E?IJ## 1 
77. 178. E^J#^ 181. 182. E 5IJ # 183. 184. E?IJ»^ 185. 186. E^J#-^ 57. 5 
8. EPJS-^ 197. 198. E^IJ*-^ 59. 60. EPJ»-^ 67. 68*5 j; If E ^IJ » ^ 359. 360o 

V rjimmmKmrn-^rir^i^^ii titmm-^n^^^Th^o tsh?>:^mm(ommic^\.-^rm 

[0127] 

SUM 1 
7 y-v^'S F^% 

SEL700fflfla(DOD6oonra=l©fl:MSffi 5 iL*3 j; t>" X U - y ^7" ? n § < t 7 r - i>~ 5 F 



y^y-y V-CO 1 mL^g-^Lfco M IB Jl # 1% ^ 37°C O 7j< }@ T 45^^- > ^ i ■ 
MfS-^^l3O10/i L^ffll>. lOmMOMgSO^ T-Sl^fl-fRti^f'FS L fco 



F L /Co 



^ 7 ^ u - © :tj 

— lO'cfu/mL 
-lO^cfu/mL 
~10^cfu/mL 



10'' # I, 
10-' 

10-' 



10" 



40 



ttTO#f?tlO#^60ft L^/>SyCiLB-kan=°7"U' - F An X. fc : 
y^y-yV-Otim 

-lO^cfu/mL *#IRiiSiti. 10-'#5PR 

— lO^cfu/mL 10"'. 10-^#|R 

-lO'cfu/mL 10-^ lO'^^i? 50 
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°C T- - Bjg > 4^ a - h L „ 
[0128] 

^ffilW 2 
ggljT. <^ ij - - > 

- h ©asa^$1j4!iiLCilOinM MgS04 SMS L fc tulSB^Sft^K^^tcA 
tl/co #7^1^- h ±OS D ©iHSa^^SiaLO lOmM MgSO^tSSSL. ni::/U'-h©gSJ 10 
©MStl i: a t>-fi fc. #ISKWC)§a*10inM MgSO^T-lEniLtC Lfco CI M ^ * ^ Jj? x >y 
^'X5 4^-9--t?!iL<affLfto tulSK^«^^±ai^f§T-4°C^CT 4600^plll. IQ^i-MSiN 

IffllS^lOiLOlQniM MgSO^T'BSS bfco #^-<:/^U - «!i%^aSlJJ$«©-fe 
>y h 7 7 7" © * If 1? # § t T 4 "CTffiS L /to 

1 ) WT^rfflU^T::! h y ^--li'aSlJ^ifi^iiSLfc : 0 . 2 % n - X ^ J; tf 50 /x g /m 

- * ffl ^ pBS5' 4 y "7 V - K It T V y ^ ^m) □ 

3) Z5 {i L (oumnmm^^^mBum'SKmmLrco 

4) 5 /t L ©7 5>'jJ-°r: b 'J ;ly;SrMIBK.^SC)SAp L. ^H^e^S.SmMtc L fco 
gij O - h U ;l/ S H 7 :i h ;KD ft t3 D C ffi ffl L T i o 

5) |#c.nfcrl^tl^30°CT:-ig«Lfc„ 

I - 5 © Xg ^ # - b U ;V S K t O V T » 0 ® L fc o 
[0129] 

^iSSW 3 

±i5l^?-1J/clO/i L (OmWi^M^4^MU-kan^°fU- h i€ X h V - L . 30 T 2 BjeilS 
^Ufco t (ii5IA^Iltt^5^L/cJi^iicfu^» D ±tf fc) . ti^;b^ 30 

5:fflV^Ty^7,5FPffltl^ff»L. 40/iL©j§tBiii«?ST^I±i^?^3!:/c:o 5 6->P.8/xLO 
DNA?rPstI/XhoI* /c S SacI/KpnIfiflJ PIS* « fr b ^-;6^6JfAtl^«!3ffiLfc:o SW 
pg7 ^ > b CD* ? ©^Stt (RFLP) ^fiJ^L. »Afe©-9-'l'X^ra^Lfco MIBffA 
tl © IB ?|J ^ ^£ Lfc. 
[0130] 

4 

h U 7--ij'© X <^ y ^" j3 .fc tf tt^Jc?^^ 

* 0^ © - h U 7 - -b" ^ 6^ * H K -O T 7. ^ U - - > i'" L fc „ - X ^ 'J - - > ^' T 
in7j<^M»Stt^^ L ©© 9 s 20%;£ifflx. §^{«3iSlJ (ee) © M ft S W tt ^ T ^ 40 

§tt«?*^©fcfe{eSK Lfco iin?.©»*Bi;(T^«*KaJRLfc : 1) P^H 
©SK©iof;:MLTgtt^#-rs> ^iZf Z) 35%^ax.§ee(Mfi#3i«) ^^-To 

c © X ^7 u - - > ^-'^ :/ D -b X © IS s a ±is © « 1 ^ s ti T ?, c V - -y 

fc5fefig1%ti WT© D t?i5 fc: : D-7 X if I) L-7i~;HLS> (R)-2-i7 D n 

(iS)-y ^ y ;]^-^ yf jvm.. i-z- J]y y 3l - ;i"!f V y y . (s)-2-75 
y-6-t: F n 4^ >"\4^-9- J;tf4-^ ^ ^V-L-n -< 5/ y „ 

II g g D-7 X - ;V i7 U y K J: ;S - h U ^ - -b' © X i^ U - - > <y : 
[0131] 
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[lb 1 1 ] 





H2N jH 



NH2 



COOH 



[0132] 

7 j: J]y ^' V / - h V }l(D tli7k6^ MM L re o iltl 6 © P * © 1/^ < O A> 20 % cfc 
i^fiS^tt«ft^*®^St , ^ifcOMJiS^ t: h A'? 7 x ::i 71/ U h Uyl/^ill/^T 

ffitt^^f c: ^; A'«l,ffi?n^c (fcfcL 3 8 °Cti Ltf L^'J; D fSt/^^fiSfRtt^ fc 5 L fc 
ti/co »*SlS^©iO-25%©^ ^y-;l/ (v/v) (DS-&tt^KKi^cg*StttcKS;£^^ 

^V^*^ ^ < ©»WT?^fftgKtt©i«to;& /c p. Lfco Hffi^OffifflSWa-e. 70% Cv/ 
v) t T- © 4^ -9- y (*5 < oA-'©*^!|-t?a h;bxy) ©SiPT-il*(±^tl © L"^ 

;V ^ II it L o L L ^ 6 z: ffl ?^ -e © B ^ X ;l/ © •(£ II g tt © ffi T ^ fc & L fc o 

7 X xyl/Zfi; 1/ / - h ij LTgttA^'StH^tifcil*© 5 . 0^ < oA^©B*©M 

«3lWtta^ft»-ip©35%ee^iax. § d i: ;6'5^$tlfco M IB ^ « W tt « ft S x - s lu 
IB » * © < o D - 7 X ;V U > C o T ft M ft a tt ^ L . M l£ 1" S 4 ^ 
^^©^^a 40-60% T'S -3 fco S MS C o T. en 6 »*©v^ < o:6^©gtt3ijea 
KK©^-b5fb©3iiSj;DSi/>;ii:A^g^it^nfco»«?IS©«i!^t*^f«aS?tt©*«% 

T < -o A-- © fij ^ !i 5 d i: T- 1 § j; 9 T? S o 
[0133] 

gWag(R)-2-j^ P P -7 y x;l/^tc J: § X h U 7--^'©X » U - X : 
[0134] 



[0135] 

2-^opv>'xPxbU;Vt;:^«tbTgtt^5^Lfc»*^llSLfco 2-^'PPvyxPx 
h ij ;V <t tf 7 X - ;l/ U 7 X h ij ;1/ tc M L T S tt # T § M C ft 1/^ :t - - ^ 
>y ^KA^#fiLfco ii:}aP.©»«©^< « S fcSiJffl©iH?iJ7 T 5 U -^ff^^Lfcc 

J: D ft i/^Sfi*3 <t lufBgtt»*tMLT«ft©jStt^t>fce.-rj;dl?fe-3 
fco =- h Vy-^niz^K-Dl^r . MfiSJRttfe J; 0 ft VMSg. # t 38°C T-iSiP L fc . ^ 
* a 25% $ T© ^ / - 1 fc a 10% t T-© V y P 7 - ;l/©#ftTi?^n ^ ©Stt^ 
ill#L. tin6©*W©^< tfc^Sfb^tifco -!fim (# tc#7j<ttffl i: b 

^ ©ifttA^ffl^ ©X h U ^--[f Fi7?«^^ tlfco 



[ f b 1 2 ] 
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[0136] 









ee 
(%) 




( fi mol^j^4^/ 
mg=^ h y y-if/h) 




385, 386 


22% 


8 


92 


1014 


88 


pH 7, 38^C; 
20% MeOH 


169, 170 


36% 


1 


92 


29278 


39 


pH 7, 38°C: 
20% MeOH 


185, 186 


44% 


1 


79 


14559 


99 


pH 7, 38"C 


47, 48 


43% 


5 


65 


2475 


20 


pH 7, 38°C; 
10% MeOH 


197, 198 


>95% 


1 


87 


45564 


149 


pH 6, 38"C; 
10% MeOH 


187, 188 


53% 


1 


82 


14100 


80 


pH 7, 38"C; 
10% MeOH 


217, 218 


>95% 


2 


85 


19773 


185 


pH 7, 38°C: 
10% MeOH 


55, 56 


>95% 


1 


93 


52951 


329 


pH 8, 38"C; 
10% MeOH 


167, 168 


>95% 


2 


88 


14895 


100 


pH 8, 38^C; 
10% MeOH 


15, 16 


55% 


1 


81 


25825 


308 


pH 5, 38°C: 
10% MeOH 



[0137] 



mm 
#^ 


pH 






385, 386 


7 


38 


25% MeOH 


169, 170 


5 


38 


26% MeOH, 10% IPA 


185, 186 


7 


38 


25% MeOH, 10% IPA 


47, 48 


7 


38 


10% MeOH 


197, 198 


6 


55 


25% MeOH, 10% IPA 


187, 188 


7 


38 


10% MeOH; 40% IPA 


217, 218 


7 


38 


25% MeOH, 10% IPA, 70% ^^f-^^, 40% h/l-=^>' 


55, 56 


7 


38 


10% MeOH, IPA, 70% 


167, 168 


9 


38 


10% MeOH, IPA, 70% ^^-^^ 


15, 16 


7 


38 


25% MeOH, 10% IPA, 70% 40% h/\^^>' 



30 



40 



[0138] 

gWag (S)-7 X r:;I/S^^C J; ^ r: h U ^ - €CQX ^ U - > : 
[0139] 
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[fb 1 3] 



ax 



i/7/tKU> 




[0140] 
•r X h L 

;H? J; D S M 
) © ^ y - ;l/ ) 

f § ?y ti t# e 

[0141] 

* 5- : 7 X - 
^ * ^ £ i O ^ 



i pHa - |g 6^ K pH 7 % a ^ ( 1" pH 8 S fc a 9 ) 



# 3 8 °C T 



;P 7 -fe h 7 -r t F 7 y t: F U O ^ fl 



I tf? tt in 7j< s o fc 46 CD 14 m 



mm 


pH 


&^ 




103, 104 


7 


55 


10% MeOH, IPA 


99, 100 


8 


38 


10% MeOH, 70* ^^i^^-, h/l-niv 


183, 184 


9 


38 


10% MeOH, IPA, 70^0 h/U-m^^ 


173, 174 


5 


38-55 


25^ MeOH, IPA, 70^---^f->', h/Pmv 


213, 214 


7 


38 


10% MeOH, 25% IPA, 70S -^^f->', h/U:!!^ 


61, 62 


7 


38 


10^ MeOH, 10% ^^-^y, h/Wmv 


205, 206 


8 


38-55 


10?^ MeOH, IPA, 40% •--^f-^', h/Pni>- 


207, 208 


8 


38 


10% MeOH, 70% ^^f-y 


309, 210 


8 


38 


10% MeOH, 40% h/l^-m^ 


195, 196 


8 


38 


10% MeOH, 40% ^^-fy^ h /p-m >- 


43, 44 


9 


38 


10% MeOH, 40% •--^^f"^' 


161, 162 


9 


38 


25% MeOH, IPA, 10% -^^f-V, h/Prnv 


175, 176 


6 


38-55 


10% MeOH, IPA, 40% ^^-fl^ 


293, 294 


6 


38 


10% MeOH, IPA, 40% ^^-fy 



[0142] 

S 6 : t >y F»*(D7 X - ;l/7-fe h 7 ;1/ x H F 2^ 7 7 t: F V > O ^ IS 31 ttiP 7j< 5^- » CD 
S i: to 
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JHx, X i?^- 3?C »^ 


68 










CD ft 


(h) 


(%) 


y-if/h) 


/mg:=- b y y 




103, 104 


77 


3 


94 


2339* 


14* 


pH 7, 38 "C 


99, 100 


90 


4 


82 


19787 


119 


pH 8, 38°C 


183 184 


49 


1 


57 


28153 


169 


pE 9, 38t: 


173, 174 


20 


2 


83 


3200 


27 


pE 5, 38 


213 214 


70 


6 


86 


4372 


26 


pH 7, 38 "C 


61, 62 


56 


5 


80 


5500 


33 


pE 7, 38 'C 


?0B 206 


90 


6 


73 


4458 


27 


pE 8, 38"C 


207 208 


78 


4 


81 


9190 


55 


pE 8, 38t: 


209, 210 


98 


4 


75 


8343 


50 


pE 8, 38°C 


195, 196 


89 


4 


89 


6874 


41 


pE 8, 38'C 


43, 44 


40 


5 


84 


3879 


23 


pE 9, 38t; 


161, 162 


>95 


2 


39 


16430 


98 


pE 9, 38t: 


175, 176 


87 


8 


45 


5065 


30 


pE 6, 38°C 


293, 294 


>95 


8 


65 


7725 


46 


pE 6, 38t: 



'■.mmi>t. 25iiiM©aH^ffl v^. ie«<DpH*3 j;tf?gs*ff -e^ssL/c,, 

* : ^ - y ^ - A~ it g^m^a / kgix y V. / mfS (m) . JrbStta /i * ;V4^ti/m 
^y/^^H/RfP5 (h) TS^LTfe^o 
[0143] 

mm&'K l-Z-y^ 5^ ;i/ 7 X - ;!/ »" U > j; ii - h U 7 - -^i' g ) X » U - - >^ ^" : 
[0144] 

[lb 1 4 ] 



CN. 




- h ij ^--tr-ttu^D»H^C^^LT?Stt^?^L. S« L fc 9^ ;V 7 x ::i ;!/ U ~y y X' 

{± < fe -3 (f P. ^ ;l/ 7 X ;!/ U ~> 1/ ^ 4 ^ b fc o 

[0145] 

mi : Z-/g";V7x-;l/i'"U h U /VCMTSiH^J*^ 189,190O?gtt^3 0; tIMft 









ee 


— V ;t — 






## 






(%) 


— (gM^/kg 


(// raol/j^ft 








(h) 


















/h) 






189, 190 


509^ 


4. 5 h 


45 


2426 


13 


pE 7 38 °C, 














10% MeOE 



[0146] 

gWaML-fa: Fp4^->/;Vp^'>> ((S)-2-75y-6-b FP^->-^4^-»>ji) ^ 
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[0147] 
[fb 1 5 ] 




HzN H 
HO" ^ ""^-^COOH 



[0 1 4 8] 



10 











mm 




217, 218 


9 


38 


10% MeOH 


55, 56 


9 


38 




187, 188 


9 


38 


10% MeOH 


167, 168 


9 


38 




221, 222 


9 


38 





20 



[0149] 

-'^mm(DM7k^mrs^ti\ mmmm^ y h»*Pi-e2-7 5 y-e-t f n 4^ 4^ -9- ::i 

F U M L T is n fc o 

[0150] 30 
S 9 : t FB*02-75 y-6-t: F n 4^ 4^ +>- - F U ;1/ O ^» B it iP 7j<^^ » O S 







*H(h) 


ee 
(%) 




-trVh) 




217, 218 


>96 


1. 5 


52 


33712 


229 


pH 9, 38t: 


55, 56 


80 


3 


55 


11221 


76 


pH 9, 38 


187, 188 


50 


6 


60 


1238 


4 


pH 9, 38 °C, 
lOfo MeOH 


167, 168 


35 


6 


54 


1684 


11 


pH 9, 38 °C 


221, 222 


80 


3 


55 


9901 


148 


pH 9, 38 ''C 



[0151] 

- n y y : 
[0152] 



D-n ^ y jp J; If 4->^ ^ -L-P ^ cfc ^ -ii h V y - (D X ^ V 
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[ f b 1 6 ] 

,CN XOOH 



XY ^ XX' 

NHa H2N H 

H2N H 

4-->t^;U-D-P-fv> 



[0153] 10 
2-7 5 y -4 , 4- J/ ;^ ^ ;V ^ y ^ y - h U ;1/ © ijp 7j< il ^ < o © h U 7 - if ^ ffl V-- 

[0154] 

* 1 0 : l: 7 M?*CD2-7 5 7-4,4-5^';?^ ^ > h U ;l/OMfftaS?ttAP7j<53-» 
CI ^ ^6 1_ , , , 









ee 








#^ 






(%) 


— (g 


mol/' 






m 




















h y 5- 


h y 7- 












if/h) 


if/h) 




103, 104 


30 


0. 5 


91 


12489 


36 


pH 7, ^£ 


59, 60 


30 


0, 5 


>99 


33806 


233 


pE 7, ^tt 


221, 222 


32 


7, 5 


79 


1098 


7 


pE 6, 38 



[0155] 















103, 104 


7 


23 


25% MeOH, 10% IPA 


59, 60 


8 


23 


25^ MeOE 


221, 222 


6 


38 


25« MeOE, lO^o IPA 



[0156] 
[0157] 

[ f b 1 7 ] 




v^p^^v;uT>xP-hU;u (s) -v^p^^v;uT>x;u^ 

[0158] 

g W a g V > x P - h U T ^ - h U ^ - if O X ^ U - - > ^' : 

[ 0 1 5 9] 
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[ft 1 8 ] 




[0160] 

=. h ^) "7 - UM'^ ^ y 9' u - h V J\y ic ^ y) 7. V - - y ^' h fc , MIB©-bU^- 
-If 7 X ^7" U 5^ / - h U ;V43 j; P D -7 b U ;l/(Dffi:;^^S^lciP7j<^fi| L 10 

[0161] 

a -t FD^i^Sfe J: a -7 5 y ^7 X - h x t F n ^'-f-^ (L-LDHfc i tf D-LDH) 

fc' J; tf 7 5 y S ^ 4^ ~> -ti' ( L-AA:t 4^ i/ F $S j: D-AA;^ 4^ F ) t J; o T ^ tU f § 
ff-v-X-r AaH 6 *3 j;tf 7 fc|B*^tiTv^i>o iin60g*ti, ffi )£ £ i^SK > i>' ^ 

c <Diy 7.7- L.(D±wmr£mm'\titwm-^ tiT\,> ^ cai 2) „ ^ifk^ftot: fd^>^- 20 

F';;l/t75y-F'J;l^fcz:i^ll«trcti:|^tti»*fci;oTf^|i?n-r\ Lfc:*^oTtH% 

fc e. L c L *^ L 5 . |i g fb C i o T >y ^ 5 V F ffi 14 it ^ tl 5 o li 
E?i)lftlSAA;t4^~>^''--1f 7 7 -fe-r CfeV^Tfii!i5*L*l/^<fc 5 l-0(Dm±ii. ^ 

®>'7y{btltii,AA:t + i/^^"-^f (MIBtiFMNffittH^^^Uffl-r §) OTffiff^feSo 
LA^L)5:6'«6. nyhn-;^^®^^:^. 2 mMO PGN ( 2 mMt THCN^ 3igt ^ -^r § ) O^ffi 
ft ii B % i U * CI i: ^ n o cl O 7 -y -fe -f 384'J' X ;b ( *5 6 < & ^« i/^ ^ 

[0162] 
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YES 




YES 


L y3i:=.;VS^^ 


YES 




YES 










7 5 : 




YES 




YES (D-tI^^) 




YES 




YES 




YES. 




YES 


L">jN^y rcc-^/i^Ty ^>' 


Y'E S 


D~^^-y 3i::^/VTy ^>' 


YES 




YES 


(R/S) "2~T ? y "6" t: K n ly^^^ l^m 


YES (D-7tci^) 











10 



20 



' : * 7 -b . H IS 7 ;!/ n - ;1/ d cD # S © ® it; ^ S < Ci T ^ 5^ ^ p ^ 4^ ~> ;V 
V J; t;2-/ ^;1^7 X - U y tijiffl T- 1 ^ v^T-fe 5 9 

[0163] 

^ilW 5 

J-:(TOj§?g^aMLfc : 30 
*SKXh>yi7SrS:0.1M©Uy®ii«)« (pH7) SOmM© 7 5 / h y ;1/ s * /c S 0 

.lM©»Sili«!« (pH5) K50mM£D>'7 / t: F U VSH 

: 20ingO^tlg^#JlBarS»tl^#ty#^W 7;l/lC0.1M(D U 

?S (pH7) 3.33mL ( ft ^ it (± 6 mg^^ V K / mL) o 

* somMCiSKr^Jt 100 fi L^96'^x;P7°b - F(D3itl^SS[C)'>x;vic)iip ; 

* # ^7 X ;!/ 20 /i L (D ?f ?S ^ ^iP ; 

*il*r§!toi-^t3DC20;xLCDg»l£;£Jli/^T:/^y^7ni^bP-;i/^ffS; 40 

*180/i L©li«?ilC20fi L©»*?g«A^5jt§lttt:3>hn-;V^,i;fc^^Ci^<E 
;y (± ip ^ ^ t3 c 

* x;i/A^ ^gp^-W* (15-50/iL) ^1? D tts LJ;(T©+)->:/;v^?f fl? LTRjSti^ 

•9- > 7° U y L fc : 

* # * ^ ;V HPLC^j- tf © /c i6 © -9- > 7" ;V : 

* 7 x ;b ^' U ~> . 2- ^7 D D "7 > X ;l/ S > *3 j; tf 7 X ^ ;HL S : Tfe -f 10 K , -9-^7° 

;l/ ^ 7j< T- 2 a K ft fj? L . ? P. ^ 7 - 1 fc a 7 -fe h h U ;^ 2 # f? L rc (1 50 
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# fj? ti 4 fg ) o c n p. CD -9- :x y C> 8 ^ ?f ipR t j; o T D V h ^" ^ 7 ^' - 1 i § » BJr 

* (S)-2-7 5 y-6-t: Fd4^->^4^-9-:^^> 4-^ 5^ ;1/ d ^ ^ t-D-TS'y, 2-;?«5^;t 
;l/ 7 X ;V ^' 'J y *5 i ~> ^' n ^ ^ ;l/ V y -r ;V ® : -y- y 7";P ^ ^ ^ / - ;V S /c 7 -fe 

b u;i/-e 1 : 1 KmrnLTc. rS««©SWtiH P L C W S 1? ffl & ft § i§ i« ^ » * 

* 7 X U ~> y . 2-^ D D v > x S , $5 .i; tf 7 x - ;1/ ?L : 11^ ^ ^ ;V ^j- f/f o 
T ± ffi T- fc j; 7 . 4^ -5 fr © © -9- y y ;m ^fe -f 2 K # 5pR L . 7" n x h 

* (S)-2-7 5 y -6-t: K D 4^>"A^-9- 4-^ ^ ;P D > . t-a-r~>>'> 2-;?^^:^ 
;I/ 7 X - ;V U > : -9- y 7° ;V ^ ^ y - ;b S /c 7 -fe h - h 'J ;1/ 1? 1 : 1 Ic^mLrc. 

* ^^^ICOV^T. :^«tl®li**i®^HPLC?^I!)t#S-&fc„ tu IB ft ^ X - Y flS ± 
7°n-y FL. •9-y7°;i/ct'tD4filti£DSSa<:n&ftSA^?.lt»:brco 

MISS, ^^^^i^T-ti^ < E^S3Sg^c^^■r§/^^^--^-cD^'Fjlc*5^t§^lJlA^?*^T• 
* « 2 0 <fc 2 1 c«iBS b /c:&S^fflo^T-9- >':/;l/^HPLCE J; T^^tlf Lfco 
[0 1 6 4] 

^fiS^J 6 20 

Q.m^ ai-ymv ymmmm. phs 
o.m^ 31 ymv ymmmw.. pH6 
o.mv ymt h V ^ L.mmm. ph? 

M h U X-HC1> pH8 
Ih V X-HCK pH9 

•9- y T'^Kt #4^ V .J; tf-'4^ ^ ;^HPLCffi C i ^ T^j-W b . SSS0IJtt*Hja»<D* 5 . 8 

ct tf 1 1 K ^ n T ;5 o 30 

[0165] 

^iH?iJ 7 

# <D * 5 . 8 *5 i 1 1 C ^ ^ n T l/-" § o 
[0166] 

^SSW 8 

il*K]S^«ttrS^«o#aTT?$3 j;tfi:ffl^i: LT^fiSL, 7j< K rl fP tt 0; 7J< IM1 40 
L. liff^^;^ ^y-;i'^fcii-ry7'p/w-;i/T-Btiix.fcc, EiStjif 

gttO. 10. 25fcJ;tf40% (v/v) i:Lfc„ 

^%WT©l-'-^;^T-SiPLft : 7j<t|cO 0 %. 10%. 40%*5j;tf70% (v/v)o d fl © 

V ;V*3<fctf7j<©50 : SOS-^ftluBSJ^iP^-iirfcn -y- > 7° ;V ^ 1^ 4^ 7 ;1/ *5 J; tf 4f -7 71/ HPLCffi 
t cfc T^^tf L fco 
[0 1 6 7] 

mmm9 so 
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tfT^t-'^Ai: i: feK h y x^;l/75y ( n h U fig K )S ft^ia 1? S iP ? tl i. ) 
ffi P. n § K IS ;b 51 ^ ? fc; o < o © » T « . 7 ;V x t F fc' J: tf 4 ^ 

yX'7;Vxt:F\ 7 X r:;!/^" U y> 7 x ;V 7 -t h 7 ;V x t: H\ 7x:::;l/fL®s Z-i^ □ 
D'^y7:7;b-r t F\ 2-^' D P V y 5-t F p 4^ V •t'-yVs (S)-2-75y-6 

-t Fp4^>'-^4^-9->^. 4-;^ g^;VP-r KCN. FUx^;V75>. NH^Clo ay Fa 

7°n -fex^fr tM-r §p«©^^tta. g»*frT-e©p«jStt©7 >y -b-riufei^ii^ 

fefcBfP^{i>e?C)K)SjS^''0#ffiTT-p«^-i':^4^i-<;-F-r^i:i:tcJ;oT*x^-L/c: 
„ cnibOmm-Vlt. iyL-r(DK&l&6i-(D^'(z (D^^T-ei.Zmg^ y^^'^K/mL(Dm&'^' 

mm^^ =L-<. - h hfc : >i ^ / xt j]^^^ y . y en =- if' v -y y . 7x- 20 

;V 7 -b F 7 X t F > 7 X X ;l/ fL K . 2-^7 n p y X 7 x t: F . 2- ^7 p d "7 > x ;l/ S . 
5-t F P ^i^'-^ V (S)-2-7 5 / -6-t: F P 4^ >^ ^ -9- > ® ^ KCN. NH4CI0 



7 'y -fe-f^ff : 

fi ^ O S ftp ^ i © 0. 2, 6*3 i 24H# -r > 4^ 3. - ~> 3 >' ■?? s 50 L O ^ * ^ rS ^ 3i 

7 X ;V 7 -b F 7 ;V X t F 7 7 t: F U > ^ 1 Bf ; 2- p p t > x p - F U ;l/ ^ 2 Pf P^ 

„ ay h ti-)VRmi<immm(D^Tmm^'< y ^ h Lrmmhrco -^^y-yjiyi^tt^^ 
y )VE?imr-^mhrc. . so 



[0168] 



1 0 



1/^ T Ji l/^ fc o 
[0169] 

1 1 40 
dC-b^i/a y^B. §aKi:4^tl©ffl^li:0^^«e^^^P"^F^^'^7-i'-«^^L 
D-7 X x;l/ 'J ~> y : 

E#I,SJ o 20CDb°-i7ai: D^SV^ziSO- F U;l/^^ty^TO-9-y7°;btC#ft t/co ^ 
- CD tf - ^7 - F U C $g -g- L fc 4 fig 1% i. i: # ^ 5. ti ^ ti B# p^ i: t: t S '> t . 
4fig*'\©^^:&g»;b^4U/cltti#ftL:&<^-pfc„ 08 Atc^Lfc^'P'7F^'"v7f 
-Iltt77 n y F P-;l/t?$> !3 . - F U ;V i: ® ^^^•a■^■r■l/^ S o ±IB©-fr^>' 

3 y I -vrnmbrc ^ ^ ^ yy )\^ii^r7kis ^xfrnrnv^mhtc. un^TiST^^f so 
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t° - ^ j; § =F # . 0 6 c (D ti-^ h ^' y ^ - m^c^^t ^ V KM'hxh c tt'^mm 

L/C. 

7 X - ;V 'J y O 4 -7 ;b 53- ff Si . H 6 D © a v h ^' -5 7 i- — H ? ti T i> o L- 
e,n/c. L /b^ L . fflV^/ci3 ^ Alipm£.€gA^^a < > MIB* ^ AO^tttiBtPJ C <t 

tfimm'izmtiit ^ t\^^ o t> iz"^ -^mmti^^^Lrz. (me Eic^-r^D-7h<>*^7'i'-H 
) . n (ommmiiiiommit^mxh-orcioK iuiBSji«^ti*tioi£ffltc j;-pTS^cit 

ffl-ri.ci:^5ci)SWc-r5c MiHpgfflai;/c^iiiiii='£D?<^?y-;v#W«^Mii5-r§;:i: 

C J; o T ^ ^ K @? n fc „ 

[0170] 

(R)-2-^ P P V y : 

^Dp-7>-r;l/S$3j;t;<:7PP-7>'-rP - h U/KD HPLC^"- Iff ^ 7 x r. ;1/ U > -9- V 
y;l^©^j-i|ffK|ijl-r§^<OMS&P^B=&ffi#^Lfc„ llI7At^L/c^P-7h^7"^7^- 
H (MS?t't'Ktt^pp"^>7''p-hU;VO?^^-g-ty) ll7B©^P'?h^7''77'r 

t t ci CO t;- K ji-if-r § fflfijt»ti©M-^a/h? 1/^ c i: A^'WHJi L fco 

c©tf-i't|i-^-r§ft;'cCifeC)ii^'PPV>xP-hU;P (-^cQ^HIgil^SfcatijfH- 30 

TML?I < C ^tc<toT + ^>*IE5i$AM#?>n§ il i:A'«W0jlLfco HPLC^fr L T 0: 

?) M at pa K ^ J5g t! li° - ^' ?t W -r § <t 5 ^ < © tS * « 2 n fc O M ^ ^ ft 

L:&*^^/co ll7CO^P-7h^'^7'('-|ll«. ^^tl©ttiIi*5J;tFSH(f-^©S'>^ 
3^ L T 5 o 

^ n n -7 >x;l/®04^5;l/^^#(J S ^:^ ii' P4M*^^ -p /Co (S)-M»Stt# t IWI C Bf P* 
C /Jn S t; - ^ ?t tb -r § d :ftH^ < 5. A> M i^'' 0 T $> -5 /c (H 7 D £D ^' P V h ^ 7 ^' 
-|lT?2.4^:J-cr> tf- ^') o L t> L rj: ff ^ d © tf - ^7 ^ T O if > 7° ;V ( 7 ^ > ^ 3 > h 
p-;V^-a-ty) n D l^'^ybT-Sft L, ? 6 tulB ^ p p > t!- i: M * § u 40 
vx'^i' h;l'^*30c: t:*nil!$n§^s It IB a P^ S i: * ^ ^ n ^ ■:3 fco 'il-oX 
. C£Dt!-^7^^-9-y7°;l/T-2.4i^C?tliif § t^-^'A^BML^U^fco (R) ft S 14 # 
3 T- ?t m L /c o 
[0171] 

(S)-7 x-;l/|Llt : 

7 X r.;l/#LK©53^tf T- 7 X U y to- J; t;2-^^ P P V >x;l/Sfc-:3l,^T#^ L /c 

PtSffi t W UPtgiltC«1?]tifi^ $ n/co L*^L^A^P.*|tfyt?t±. v;bHPLCST-jg«(D 
SS^aii5-r 5 (1 i: <t T. litD«fifB#Pa^->7 h C A^'T- 1 . LfcA^oTlfflte 

S /« f - ^ i: Si ^ il Rt W L ^ < * -3 /c o c O . # 4^ 5 ;^ * S 4^ ;V 73 ft 
P^fflS^U^Tb^o /Co (l.g^)-) *3 J; tf 5^7 7 ti F U >»K (3.7^^) ©{-^SS^^&P 50 
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L-2-;< f- ;l/ 7 X - ;l/ j/" 'J -> > : 

^ 9^ ;l/ 7 X - ;V ^" U 5/ y o m (J M a C ^ o fc L # 4^ ^ ;V :^ jS « IB m 

. hfcff-oxijmfM^o^mm^m'bmK^^rco b 9 a ?n l rc ^ n v h ^j^" ^ 7 ^' - nn? 

7 5 y ^K0.753^TtSai L. 7 5 /- h U ;Vti5.0^^t:-?Stti Lfco 2 O © « ^0 O t° - 
CD T- + ^ SI AMi P. n . fc' ct <D ^ fiR O ^ ^ ^ It » T 5 cl i: yb"! ^ fc „ 10 

*fb-&ft<D^^;^^'-tlTa. 09 B©^nThi7*^7^'-Elti:^-r<J;'5li:2'OCD^fif*Fa 
©mff^^j-ii^ffiWbfcc, L-^ ft ft 5 1? tti L . D-a « tt 8 5^- 7? ?i (±S L fc o 
[0172] 
L-tert-q ^ ^ : 

. HI 0 A C L fc: 4^ -7 ;l/53^Df J; T # 6 n fc o ^{i X ^ U - - y ^5^" ft" c . 3& i, a ® -9- 
>7°;V-e/h^ % tf- ^ 5 / n CBf P^-ej^ tB L (0 1 0 B #1.1) , 7 5/ 

mt^ R.iE>nrc. Lfi^hrji^ . H^§::&?S©Pwm*5J;tf3it]*=iyhn-;KDf£^ti:j; 20 

75/-hU;va, Bioc^c^fj;9i;:2-:po t-a ^^yyif-i^op^icriaib, d© 

^ D V F ^" ^ 7 f - H a 11 Sa it iP tl tf - 4 . 8^ne ^ ^ n T l-" 5 o h ij ;1/ © U V X 
^^^7 h;l/tt75/®©-?-tltaililCS:5:D. MO \f: - t (OM^^i^ ^ M ic h Tc o 

L-b F g 4^ / g ^ -> > ((S)-2-7 5 y-t: Kn4^'>^4^-9->^) : 
(S)-2-7 5 7 -6-t F g 4^~>-n4^-9- yK©4^ ^yV^j-fra-ST-flSltt^^^S o fco 
t . # 4f ^ ;l/ ?* a ^ ± :z F U ;V ffi O t° - ^ PJ T- 53- ill /b^ H a6 5. ti ^ v> il i: © IS m i: L 
T ^ < © PJ H fc S. L o * 7° g X ^' h o f*¥ [Pi T . § !4 ^ ? n ffi 14 © 
5S IfJc ii T fig n fc „ C ©*jSJ;(lut:-Ei;^^©^^tlT{i + ^;1^7?ffi*fflV^T*ffl!L 30 

. SJS^Sa-r ii fcJ6C4figt!©gspttli;6MtS$tl/co (S)-2-7 5 7-6-t: Fg4^~>-^ 
4^ij-:yK©{-^«eg:&i'gvF^'"-77^'-iiaili i Atg^^nTV^S^)^ (S)-2-7 5 7-6 
-t r u ^ zy ^ yma 6 '?^-emtii L Tc o 75/-Fi;;l/iiil©:^i4T:-«^^tti?n^A^ 

ffl'^? ©2-7 = /-6-t: \^u^iy-\:^-^ym(Dmi»#(O^Milim 1 1 BlCa^^tlTV^^o L 

-mmwifmwK 2 ^r-minh. ^v^TD-^ftftA^" 3 ^>t??stH-r hi ic-ea. 

©r§tBC5fefff §Pitte-^7-e^So LA^L73;*'«6, cin « W sB^fif* © ^ Hi t;: il« t 
T#L;ftV^j:'5T-fcofco :^a^35fmLTfed©llttt;-i7Eigm^n*A^ofcc 
[0173] 40 
4-^ ^;l/-D-p ^ y j; tf 4->< 5^;l/-L-g ^ ~> y : 

4-7 f-;i'g'i'>'>'©^^tt;©Ji-&. 4^ -7 ;P HPLC iS Sfcfi Si 14 A'? .J; D « i^^ c i: % II 0jl L fc 
o lulBft-g-l^tM-r 5*:^jS©16v^g14^:fgi/^^S'14A^'Sv^SoT. # 4^ 7 ;bHPLC t J; § 
ItlU^fflilt Lfco 2.5iiiM©7 5 7 Ka*tlK^)<H 1 2 A T 1^ 40iiiAU© ft ^ © t! - -e ^ ? 
n> c:n{i^»Sft^tl©^^t^^tB$n§^.©iDt>^KKltcffiA^o/c:o H12B©^' 

xn-^ h ^'"yy -mii^^mm^yyj^^Tf^tiiK Mie-9- >'7°;i/-eag»tt4^^;VHPLcffi 

^ffll/^T^tB^n/co as a * i/^ , 4-75^/Vg'r->>'t:-i7a2.753^t??g|iJL. MIS 
© ft ^ cfc !>' ffia©Pi73 -r-ffii^T/jN^ J; 9 T-fe §o c:©k°-^fi. 4^^;PHPLC 
T- »14 T * o /c 1^- y T- a ttS S L * o /c o 
4-7 g^;V-L-g -1' ~> j; 15 4-7 f-;l/-D-g >'©4^ ^ ;1/5j'IItS^ < Fp^ffi ^ Sfe C 50 
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7 vff^i^rc. mi 4C-1 4Do^'DN'b^'"77f-iatctic,ne.©75y^©^3-ii*^ 
(s) p 4" V > x ^ : 

)l^y'ff]ym(Dmm^K. (0 1 3 A) fcitfWlSf§-=:h';;l/ (HI 3B 
) © ^ D V h ^ 7 - H ^ ^ n T V^ i, . K a 1 . 3^^ ?§ W L . --^iyT / \^ ¥ V yitz 

[0174] 

mmm 1 z 

g) O - h U -7 - -if y 7 'y h - A o % 

^fe f« « c § g js I s ti . a s © { b ^ ;5 }* c o T 3i ^ 1- # CD jff n § e ii K ; 

)SK43 V''THW©?UjiS^#t'?) (C.H. Wong, G.M. Whitesides, "Enzymes in Synthetic 
Organic Chemistry" , Pergamon, New York, 1994; K. Drauz, H. Waldmann, S.M. Robe 
rts, Eds., "Enzyme Catalysis in Organic Synthesis" , VCH: Weinheim, Germany, 2n 
d ed., 2002) c - h U -7 - i:" (ECS. 5. 5.1) (i. ;!/ :«V h U ;1/ © g -^)^ ^ iP 7j< )» S 20 
m^ffijlL. M!&t ^io fVtsym^mm^mt ?> (M. Xobayashi. S. Shimizu, FEMS Mic 
robiol. Lett. 1994, 120:217; A.W. Bunch, In Biotechnology, H.-J. Rehm, G. Reed, 
A. Puhler, P. Stadler Eds., Wiley-VCH: Welnheim, Germany, VolBa, Chapter 6, pp27 
7-324; M. Wieser, T. Nagasawa, In Stereoselective Biocatalysis; R.N. Patel Ed., 
Marcel Dekker: New York, 2000, Chapterl7, pp461-486) o 4" B t T 14 « *^ H & tl 
^ fg^^n/ctt^isi*- h U 7--1f t±15KjSfc:Q:l/^ (D.B. Harper, Int. J. Biochem. 
1985, 17:677; S. Levy-Schll, F. Soubrler, A.M. Crutz-Le Coq, D. Faucher, J. Crou 
zet, D. Peter, Gene 161:15(1995); F. Yu (1999) * H #ft 5872000 ; M. Ress-Loschke , 
T. Friedrich, B. Hauer, R. Mattes. D. Engels, PCTtti)illlf000/23577(2000¥4^ )) „ 

. ^ tf ¥ tl ^ ^ J5ic ^> - -'1^ L T © - h U 7 - -Iz' o ffi lg a e i: ^ if it M a * *^ o * W 

[0 1 7 5] 

3EW±ti!*^ L 7°;P/b^ SltjgDNA^atll L:;'v: t / A ■7'f7'^';-^f'F» 

Lfc ( d n P. Ci* a C-Ol/^'T ii J-XT^#P.S ? ^afc : J.M.Short, Nature Biotech. 1997, 

15:1322; J. Handelsman, M.J. Rondon, S.F. Brady, J. Clardy, R.M. Goodman, Chem. 

Biol. 1998, 5:R245; A. Henne, R. Daniel, R.A. Schmitz,. G. Gottschalk, Appl . Env 40 
iron. Microbiol. 1999, 65, 3901) „ S ^ ^ *««DNAO g-g"* ffl ^ 7, U - n > ^f-^ 
:§ il J: D if M^gtt^HST § ^il^::&?S^5t3i L /c (D.E. Robertson, E.J. Mathu 
r, R.V. Swanson, B.L. Marrs, J.M. Short, SIM News 1996, S:46; J.M. Short7Rll#ff 
5,958,672 (1999); J.M. Shor t* H # ft 6 , 030 , 779 (2000)) o W E O 7 7°n - 9^ J: D . 
2005fi < OifM^-=: b U ^--If ^fiM tt«^ft^Lft ( *if ^ O ® )i ^ Si t O T 

{iTiB©#a t*ffi(Dfii5^#Bg$nfcv^) o ±r(D=.h V y-'^ffimmiy^}'yr'm^v^ 

5 C t Jb'^BJiP.A^K^n. nfctt«tt 3 Offl. Glu-Lys-Cys^*-r S C J:A^a^N^tl/c 

o luiB 3 offla*B* ^5' -7 X t Wl?^ 5 (H. Pace, C. Brenner, Genome Biology 20 

01, 2:00001.1-0001.9) o <Dm^^(o=- h vy-^^^^mm^^m-^^. sisi!;itffl 
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&lcMt^-h V y~-^(D^m'ltKm.^^'^Trco i/7/tF'J>li> HCNiD HI M fi^ fi T 
C J; 0:^S'lt*ffTT?§^t::^-fe5ft-r§ C tjb^' + ^^fciElE^nTV^i. (M. Inagaki, J. 
Hirataka. T. Nishioka, J. Oda, J. Org. Chem. 1992, 57:5643; (b) van Eikeren, * 
H#ff5,241,087 (1993)) o L /fc o T . » x 7 ^ ffl :/ a "fe X rI |g T D . 

% O i|X « ^3 J; t?' « b ;V © M ft ft ^ S 2^^ 4 U S c 
[0176] 

c:©^?'r7'©Mg:&/Sffl© 1 oii. v^xDn F U CR)--7>x;l'K^I^6^^^:ffl 10 

Mt^Ct^'&tS (M. Ress-Loschke, T. Friedrich, B. Hauer. E. Mattes; D. Engles, 
PCTffl BWOOO/23577 (2000^4Ji) ; K. Yamaraoto , K. Oishi, I. Fujimatsu, K. Komatsu 
, Appl. Environ. Microbiol. (1991) 57:3028 :T. Endo, K. Tamura, *a#tt5,296,37 
3 ( 1994^3^) ) o cfctf^^ftii, ^ < © E ^ fc' J: * II S SO © ffl3i T * 

^Zjt^mmthX&mm^t^mtn^ (G.M. Coppola, H.F. Schuster, "Chiral a 
-Hydroxy Acids in Enabtioselective Synthesis" , Wiley-VCH: 
97) o LA^Lfe/b^&s :©«41%tcS*-r§i.^»0- F U ^--tf T? 
W iO 7j< fi¥ * ffl 1? § C i: W 0.0 L /c © a 15 ^ ^" ^ „ 

[0177] 

[fk 1 9 ] 20 

OH OH 
HCN ^ + 1^ 



Weinhelm,. Germany, 



19 



O 



H 



R' CN 
(S)-1 



OH 

X 

■ R'^COzH 



{syi 



[0178] 

riFU^--li~^'f7^U-^-7y-rDnFU;V (3 a, Ar=7xn;V) (Dvy-r/l/^'x 

27O^**^'90%^iS;^§eeT'-7yx;V^:&5fei:§ C i:!b^B.SP>6^lc^-:>rc<, 
* (E5IJ#^ 385,386) ^Sa6Tp|i|t»*L. V > x n n F U ;V © 7j< il o i/^ T # 
^ It S tt « c: i: ;^)^ |lj 0.1 L fc: o 25mM© 3 a fc'j; tf 0.12iiig/mL©»* (10%^^?y-;l' 
(v/v) . O.IMU V^ilW^) ^37°Ct:-pH8T?ffll/^§a-*W*ffTt?. (R)-V y x ;V ^ 10 



O 3 
[ 0 

[Ik 



98% © eel? s a w c ^fe $ ti „ 1^(0^ m n^mmt ^ fc ^ it 

( 50mM) i tf 9 mgCD =- h V - ( 0 . 06ing/mLCD :i F U 7 - •€ I ) 
3 PfPJfi t (R)-Wx;l/®*^flI|Xa (0.93g. 86%) fc'j;tf98%ee 
7 9 ] 



I ^ n o 



0 ] 

O H 
Ar-^C N 



385, 386 



O H 

Ar^^COaH 



30 



40 



[0180] 

Si 3 . mn-- 



•385-386- V >x;VKIi^f**5 ^ Ur miUW A' (D MM^ J& 
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4(CfcMt 5Ar 




TOF^ 




1 




50 


28 


98 


2 


2-C1-C6H5 


3 


L 7 


97 


3 


2™Br-C6H5 


10 


5.6 


96 


4 


2"Me"C8H5 


9 


5. 1 


95 


5 


3-C1-C6H5 


6 


3. 4 


98 


6 


3~Br~C6H5 


3 


1. 7 


99 


7 


4-F-C6H5 


21 


11. 8 


99 


8 




5 


2.8 


95 


9 




5 


2. 8 


98 


10 


3"b' y v^/P 


33 


18. 6 


97 


11 


3-5^ m -/P 


30 


16.8 


95 



1 - 3 mm-Vh-D rco .x:y b U - S - 9 iipH9fc<fc ^ 5mMOSH?iaT-^fflf Lfco 
Jrtffitttt 5 ^^O^^^j^triJ^ /i mor'mg''^^-'' i: LTSLfco 
T0F=i5?-y^-A-«jg, mol4^%/mol)l!{«/»<, 

(R) iiftSL/co 20 
[0181] 

E^iJ*-^ 385,386(D*KOSEH^:^tcii^fc„ *1 3 t ^ 1" j; 5 , ffi H © T y x ;1/ 
^li§^*3b^^SK43itf'^xn^S:te««f* (4_) i: (1 (D^Stc cfc o Tp»-r c: 
i:A'^T-#§„ 1H?|J»^ 385.386a. v y x D - h "J 7Hi » # o ^ h - . -$3 <}; 0-'-'^ 

i:):A:t^^*K, fij^tf 1 --^79^;^^ j;y'2-^7^;Vt> t fcStt0|5f4i*iK)iliSL. KA. 
^ S fc ft V^aJUttT-i Cfc (« 1 3 . x> h U - 8 - 9 ) o atttc. -7 Vx/l/gCS-tf U 
i>';P*5 j:tf3-g^xri;l/S«frA^'*7"D-b:X^fflV^T^^tfiii$tifc («13. x y b 'J 
-lO-ll)oCna, -jiO-T y x;bftM»#*5 J; tf ^ 7°4_©^-r n^SSMfW* 
u § c t § - h U 7 --If Lfc*l!]©^^-efe ?)o J; D iz:{*W^fe&«^5"N-r 30 

< ifHr/n i: LTSt|-r § (G.M. Coppola, H.F. Schuster, Chiral a -Hydro 
xy Acids in Enant ioselect i ve Synthesis; Wiley-VCH: Weinheim, Germany: 1997) o S 
^(D-hV'y---^y-Cf'yV - ^ Mit-^m (D 7 / t F V y 5 a (A r = 7 x x;l/) 

fco 10<D»^, E^J#-i- 103,104£Dtttt^ ? S KS-^/fco aJiftOftl?. IB^iJS^ 103 
,104a. 6 BfP^T^^^^it (50iM) :j3 J; ^StClff V^MfSSifJtt ( 9 8 % ee) ^ 5^ L T 
(S)-7xx;l/aK ( 6a) ^ « "T § d ^ ^ 5 tl fc o 40 

[0182] 

[ft 2 1 ] 



OH IB^IJS^: OH 
Y " 103. 104 V" 

5 (S)-6 



Ar- 



[0183] 



50 
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^ - F T^^aSaoff^KK^tC J: D S n/c (Y. Hashimoto, E. Kob 

ayashi, T. Endo, M. Nishiyama, S. Horinouchi, Biosci. Biotech. Biochem. 1996, 60 
:1279) o 
[0184] 





6 (::ibMt?)Ar 




TOF^ 




1 




25 


16 


99 


2 


2"Me~C8H5 


160 


100 


95 


3 




121 


76 


95 


4 




155 


97 


91 


5 


S-Me-CgHB 


21 


13 


95 


6 


S-F-CeHs 


22 


14 


99 


7 


l-":^7f'/^' 


64 


40 


96 


8 




10. 5 


6.6 


99 


9 




1L6 


7.2 


97 


10 




3.4 


2. 1 


96 


11 




2.3 


1,4 


97 



' : mi 3 i:lli:RlS^#t?fe§*^ fc/c L0.016ig/inL(D- h U ^ - € ^ ffl o 

" 6 : a 1 3 ^ #Bi ^ tl /£ 0 m-(D^y ;1/HPLC(D tf - ^ ?g liS M )* ^ L T . m 

^■fEBa7x::i;l/?L^tcov^Ta(S)T'3D5 x>bU-2-l 1 . (S) C » 

[0185] 

;l/xhij;l/ (X.) (^^^felt: (desymmetrization) Th-^tco ft fb K j; T . ti F n 
4^~>S(R)-8_ (^:t^av^•^/c^(R)-9_^^:xXT;Vft^ni.) AM#6ti^ ctilin^XxP 

a^tl*V^(S)-Sl:i: LT^Jt^nfc (J. A. Crosby, J.S. Parratt, N.J. Turner, Tetr 
ahedron : Asyininetry (1992), 3:1547; T. Beard, M.A. Cohen, J.S. Parratt, N.J. Turn 
er. Tetrahedron; Asymmetry (1993), 4:1085; H. Kakeya, N. Sakal, A. Sano, M. Yoko 
yama, T. Sugai, H. Ohta, Chem. Lett. (1991) 1823) □ 

[0186] 

[ft 2 2 ] 

OH -HJ5-€ OH OH 

[HJ 

7 {R>-8 (R)-9 

[0187] 

ccommit. s*$n^ (R)-8_^»^it 095 %) io^xs> 9 0 %eei:mmhrco (r)- 
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22°C. pH7) T-^ffllL. 22Bf HtttC(R)-8_*^ 9 8 %©lRa*3 j:t>'9 5 %ee-e*lll^tl/c 
o H ft !?g v-- c i: . |5i U ^7 7°D i^-^ AK .J; o T. s:^t©^®ft (S)-8_^ 9 
0 - 9 8 %eeT-|#i, C i:*^-^ t S - h iJ ^--If SfcHS^nfCo L /c A^' ^ T . 
14 ® ft )S 65 =5: X ^ U - - y ^° 1^: ct -t^ T ^ ft" f* 8_0 "fn © ^ {ft # C $ ^ 7 ^ -fe X T 
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J]yfim.mm^(DmMlC^mhrcT ^ /mii^yf- y ^ CPepIech. Cambridge, MA) tj-^^B 
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Atfco (R)-3-t: F D :^^~>-4-->7 y iS^a-y'- h X 5 ^7 y D i?- (Gateway 

Chemical Technology. St. Louis, MO) A^&A#Lfc„ (R) -33 cfc tf (S) > ^ M t>" 
C (R) -33 0; Cf (S) -7 X ~;l/¥L^1i"*'i^a>' ^'"V 7;V F y >y ^ (Sigma Aldrich) 

B it A L fc o ffl (D :^ T O tS S » 7 ;V -i' F 'J ^ 6 B A L . ^ t « S f § C i: 

«;<'ffifflLfc„ i/Ui^J^";!/ ( 70-230 -y 5/ :i s 60a) « 7 F U -y 9^ 6 W A b , n v 
F^'^y-r-WStCffifflLfc ^T©'H NMR33 <fc '^C NMRS -r;]/- * - (Bruker) ^ x 
;bAM-500-^ai)L. gg. SOOMHzfe ct O' 1 25MHz (^ n € ^ ' H:j3 J: tf ' ^ Cfc O T ) ^ ^ L 
H«^^fr:feJ;tf:i-'y FHa»*fa^^-4^>':t;l/V--9-^'x<y (Perkin-Elmaer 
Sciex) API- 4000 TURBOION (SSffi«) X 7" I' - LC/MS/MSi' X x A 5 ffl 1/^ T 7 D - ^ > 
i>~x ^ 3 y^j-tf (FIA) G J;^T^iffiL/co LC7 P - S XLC-lOAdvp^"" ^ J: 0 0 . 10 
05%»«fea;tfy /-;I/^fflV^Taffi^tlfco 'O'v' X ^7 J/ 3 y (Valco) 
y v'x ^ ^-/^;l/7tC j; iJ^ffiLfco HPLC^^tf a7e^b:^ F (Agilent) llOOHFLCt?. 7 
X-r-yi'4^nH~:^>yf-'fi7 (Astec's Chirobiotic) R ;t; A ( 100x4 . 6^llll^ A P ^"S-§- 
1 3 0 2 2 Sfc a 150x4.61011. A ^ P ^ 13023) ^ fflt/^ i> ^ fc S ^" -< -fe 4^ ^ -fe 
;V (Daicel's Chiralcel) OD* ^ A ( 50x4 . 6raiii. P 14022) $3 j; D A D ffi 

SB (210. 220. 230*5 j; t>' 250nmCK£) ^ il T * S L /c o Jfe 7^ S C O T - ^ 
y x;l/-7-*x;V34lSl7tH-^Jl V^. 589niii. Na^^T". SStcK^L. lOOimC/^Xft 
©■t;V^^lfflLfto JtlilKOfcfeCiziaiJ^^'vix/lOOraLg^T^^tl^o ^^fe^WS 

iiTlJfTfttCfBic© T'P F 3 ;V t t«f o T^Sffi L (J. Sambrook, E.F. Fritsch, T. Man! 
atis (1989) Molecular Cloning: A Laboratory Manual (2nd ed.). Cold Spring Harbor 20 
Laboratory Press, Plainview NY) o i-" U n - ;b ^ 4 ^ ft *St 5 tl . |ifi?*E«(i. it 

wmmmKBn Bti'^£it-tm (s^©tt§i:c5t?a^-oMf»^*:i:LTttae.nTi/^*v^ 

(-)-3-tf U :3 <) M f i- 35:Kt3 io O ffi^t x - ^ i: ht K "T § c: ^: C i 

^T©*^!lT-(R)Ta5S ^;r*£$tirco (Wx;Vig. 2-^7 n p y x^PK. 2-/<^ 
;V7yx;l/^> 3-i' p p v y x;V^. 3-7 p y x;VS*3 <t tf 4-7 p y x;H^fc 
OV^TttJ-XT^#PI'^ ^T-fcV^ : J.R.E. Hoover, G.L. Dunn, D.R. Jakas, L.L. Lam, J.J. 

Taggart, J.R. Guarini. L. Phillips, J. Med. Chem. (1974) 17(l):34-4i: 2-7P 
tvyx;l/KKOV^Tt3:JXT^#P.$tl/c(/^ : A. Collet, J. Jacques (1973) Bull. See 
. Chem. Fr. 12:3330-3331; 1 - $3 j; tf 2 - 7 ^ ;l/ U 3 - C O T J-X T * #Kg 
^tlfcV* : 1. Takahashi, Y. Aoyagi, I. Nakamura, A. Kitagawa, K. Matsumoto, H. Ki 30 
tajima, K. Isa, K. Odashima, K. Koga (1999) Heterocycles 51 (6) : 1371-88 ; 3-5"x 
-;1/^7~U 3-;b^tec)V''TaU(T^#KS^tlfc:V^ : S. Gronowitz (1957) Ark. Kemi, li: 
519-525) o 

7 U - ;l/?LS4figft tc-::)i/^T a. ^fiMIHBtt3fciKieic©Sl7tx- ^ t kt^t ?> c t K i: 
D 7 X r.;V?LStC-QV>Ta (S)T'SS 5S^^ n. ? 6 ffl © ^ T O 7 x :^ ;b E ® 4 fig ft 
C -3 0^ T *6 » E « ti + ^ ;V HPLC^ ffl 0^ /£ i: t © g tti Hi * ^ » t ^ ri ^ n ft „ 3- li F p 
4-y-4-y7/-7^'yKC)|6«EBti. (R)-(-)-y^;v (3-o-[-<y y-Y;v]-4-s^7 /) 
-7^f/x-F--.©ii». 43j;tfiz:#:EBe^^c0ja*^^ft-a-fttE:-:3V^T©iKI3ia©ffi7t 

t CD italic ^ xmM-^ n fa (3. T. Beard, M. A. Cohen, A. J.S. Parratt, N. 
J. Turner (1993) Tetrahedron: Asymm. 4 (6) : 1085-1 1 04) o 40 
[0 1 8 9] 
r.FU^--lftD%mfej:tftt1j;?5^S:i^a : 

1 . - F u 

ASiMttX^7I;--y^f.t^XF«^ SEL700* X F U a K C - F U -7 - ■€ a glj © ft 
i6^Cftjg{b^-y:fto lOmMOMgSO^fti^SELX ^ U - n y 33-^ 7, F comM'M'M (Abscoon,= 1 
) x^U-::iy^'"3ifflSEHA^7-r7^U-^^^t-g-trc.i:*^T;-ti>j;^K*-fv-i' 

S^yBtt««DNA^^7^ 'J -t? 3 7 °CT- 4 5 j^m^-^^Tco m^m^ (JXtt*-f V^-y 

yifttiill^T 5) ^ A 5/ y L B :/L'- F tcipfiig* L. -ms 0 vr^mmt^Tco 
pj ^ a * * a ^ -r i) ft 46 ^ - 7^ b - F fe H L ft o a e ^ t' - ;L' l . ^ ?f l ^' © 

«3 1 10iMOMgS0,^iiV^TBS?i tfto J^Higa^ P-y^lOmM©::: F U ;V»K;&^€yM9 50 
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ImMOCaClz. ImMOMgSO^. 0 . 2 % 3 - X ^ J: tf lOmMO :i h U ;P S gU S K c ^V^TS 
m^m^ 2 OOrprnT-Sa L:& B 30°C T? 5 H S T'^ > ^ :x-<~~- h L fc o Itt O - y CO 

[0 1 9 0] 

2 . - h V y -'^■''^■^ :t ^^y -y 10 

e ilS W 7 /I^ - U 7 h -r 7 U € - 3 :y 7. ^ U - - > ^7 7° n h 3 ;l/ T- . « 
j; 5 i: -r § t » 5000O7 ;P - U 7 b 7b^ie>Sl?fe 5 9 o LTc^^oT. lo' S 1? © If 

, ^m(o^ -f 7 V - ^ ti-yK^Mt ^Mm^ -^'^H nrcms(D':d-=f t f^-f y V ^' 
^ - 5^ 3 y ^ {£31 r § ^fr T T- ? n § o tuiB ? n ^ D - y fc' <t t; /^ ^ 7 

■ ffittO 7 -b a s 25iiM(i!il3nig/mL)OSK. 0 . Img/mLCD b U -7 - -If ^ ffl 0. ZSmL© 7 
>y -t ^?§^>tiT-^ft Lfco 7'y-b'r^)«a> 0 . IMO U > » h 'J 'i' A gtS?t ( p H 7 
&9) cficr) ^ 7 -;l/0-10% (v/v):j3 j; tf37°C $ fc ti22''C ©SSA^ 6 o TV^fCo ffi tt 

ctKi: ?)la$aiiHPLCT'^^Lfcc. 4«ftC>r^t-§^i-«*ff tiJXTO-KSlc^^nTV^ 
[0191] 
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-7 




y X >' v' 3 > 

A 


1. 1 




100 X 4. 6 mm 


20% [0.5% AcOH], 
80% CH3CN 
1 ml/min 


2.4 (s); 
2.9 (R) 


1,2 




100 X 4. 6 mm 


20% [0. 5% AcOH], 
80% CH3CN 
1 ml/min 


2.3 (s); 
2.9 (R) 


1. 3 


2"Br~-^>'xVl-'M 


^^^^^ :y R 
100 X 4. 6 mm 


20% [0.5% AcOH], 
80% CHgCN 
1 ml/min 


2.8; 4.0 


1.4 




100 X 4. 6 mm 


20%[0.5% AcOH], 
80% CH3CN 
1 ml/min 


3, 1; 3.8 


1. 5 


3-01--^ Vx/t--^ 


100 X 4. 6 mm 


10% [0. 5% AcOH], 
90% CHgCN 
1 ml/min 


3. 1; 3. 8 


L6 




100 X 4. 6 mm 


10% [0.5% AcOH], 
90% CH3CN 
1 ml/min 


3. 3; 3. 9 


1. 7 


4-F~'^ >' x/^'M 


150 X 4. 6 mm 


20% [0.5% AcOH], 
80% CH3CN 
1 ml/min 


3.7; 4.8 


L8 




:3r^ t^'^x-f :y ^ R 
100 X 4. 6 mm 


4%[0. 5% AcOH], 
96% CH3CN 
1 ml/min 


3. 1; 3. 7 


1.9 


ylx® 


b:^;^x-f :y R 
100 X 4. 6 mm 


4%[0. 5% AcOH], 
96% CH3CN 
1 ml/min 


3.7; 4.7 


L 10 




:3r^ \f:tT^ y{^R 
100 X 4. 6 mm 


5% [0.5% AcOH], 

65% H2O, 30% CH3C 
N, 2 ml/min 


4.4; 5.5 


1. 11 




\f^'f 4 y ^ R 
100 X 4. 6 mm 


20% [0.5% AcOH], 

80% CH3CN 
2 ml/min 


1. 4; 2. 5 
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y 


^ xi'-7 y {fyy 4 




2, 1 




150 X 4. 6 mm 


20% [0. 5% AcOH], 
80% CH3CN 
1 ml/rain 


2.8 (s); 
4.0 (R) 


2.2 


2"7^^/W:^rnri/V'fLS 


^y y ^ R 
150 X 4. 6 mm 


20% [0. 5% AcOH], 
80% CH3CN 
1 ml/mi n 


2.5; 2.8 


2. 3 




^y t^^;tr--f y R 
150 X 4. 6 mm 


20% [0. 5% AcOH], 
80% CH3CN 
1 ml/min 


2.8; 3.2 


2.4 




150 X 4. 6 mm 


20% [0. 5% AcOH], 
80% CH3CN 
1 ml/min 


2.6; 2.9 


2. 5 




^y y ^ R 
150 X 4. 6 mm 


20% [0, 5% AcOH], 
80% CH3CN 
1 ml/min 


2.4; 3.2 


2.6 




^y y ^ R 
150 X 4. 6mra 


20% [0. 5% AcOH], 
80% CH3CN 
1 ml/min 


2.8; 3.6 


2. 7 


i-*^-:7^/HLm 


^y y^irf 4 y ^ R 
150 X 4. 6niffi 


20% [0. 5% AcOH], 
80% CH3CN 
1 ml/rain 


2. 7; 3. 1 


2.8 




:3r^ tf^X-f :y :^ R 
150 X 4. 6mm 


20% [0. 5% AcOH], 
80% CH3CN 
1 ral/min 


2.5; 2.9 


2.9 




^y y ^ R 
150 X 4. 6mm 


20% [0. 5% AcOH], 
80% CH3CN 
1 ml/rain 


2.9; 3.5 


2. 10 




^y t:^;tx-f y ^ R 
150 X 4. 6rara 


20% [0. 5% AcOH], 
80% CH3CN 
1 ml/min 


3.6; 4.6 


2. 11 




^y ^f^TA y P R 
150 X 4. 6mm 


20% [0. 5% AcOH], 
80% CH3CN 
1 ml/rain 


3.5; 4.6 




5^/'W(3"0 
[-<>'/-<yl^]"4" 


Daicel OD 
50 X 4. 6 mm 


5%-f y-fxij^j^ 

95% ^^-^-y 
1 ml/min 


4.5 (R); 
5. 4(S) 



10 



20 



40 



[0 1 93] 

7 / b K U > (gg) ^fig : 
V y x'n - h U A : 7 -fe h 7 / t: K U > (685 fiL. 7.5amol) . 7 ;V x 

t: F (Smmol) *5 =3; t>" ji tt D I EA(13 /i L. 0 . 075mmol) ^ 0 °C t? S L fc o KJSlS^7j<±1? 
45^^SjfLfco *fe«tl^¥«fb^-&Sfci6C. in vacuoT 7 -t h > ^ » S L fc „ M^^Ts 
llSJStl^. HzSO^CS/iD-C-HttltLT. -20°Ct?«# t fCc TLC^ ffl T S O it ^ t 
=-^~-Lrc (3 : 1 'N^^-y- y /B^x^/KEtOAc)) o 50 
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^y'fvi-hVj]y'^j$.y5i£B : 0 ''C ^ / - (ImL) ffJ O KCN(358mg^ 5 . Smiol) ?i 
^C, 7;l/xl^F (Smraol) fecfctfW^ (315^L. 5.5niniol) ^l^tULTco 7K±V 1 ^fSM 
WLTctk. ^ ^ J -jy^iixi vacuoTItSb. ffl rl tJ ^ W ® X 9^ ;l/ fe' J: 15 7j< ^ ffl i/^ T ^^E 
bfco WS^^B^ffi^f in vacuoTjSIt Lfco TLC^ ffl 0^ T S iS O Jl ^ ^ ^ - L 
( 3 : 1 -\^-9-y/EtOAc) o 

7 ^)-)VT h 7;l/x 11 H->7/ F U > : X I? H M T 7 U - (SOmiol 

) ^5OniL0tt7kx h ^ t: H n 7 -7 > (THF) SOOmLf^ H M A 7 X n "t? J§ 1? L /c 
o 0 "C^crtSP L/c u O^SrS^c, a L < Sff L lOSiffloliD S/;]/ i7 D P ^ y ™ 10 

p<^;V7.;V7yK (thexylchloroborane-dimethyl sulfide) ( fh ^ b > T 2 . 55M) 
^t^o < 0 i:?itaL/co -0^KiS^it!T$'&/co iifiJ * »S (lOniL)* SiP L T £ iS ^ #± 
^-^r. SiStl^Sttft ill/^T10niLtD7j<^Stab/co S g T m W g L ^ tt^^i 
n vacuoTltS L. ^ § ft ^ lOOmLO 7j< ^ 151 L . ZOOniL© EtOAc"e ttl b □ MiaEtOAcli 
^itK^t F U ^ A±T^$g#.$€. 5jiLT*^5>in vacuoTrSSL/co J^V^T. eOmnioi^DKC 
N. -^tDftlOOniLiD^^ y-;l/^futB^Si|%^^^toL/co It T ^ ^ 0/C }t SP L . »® 
(eOminol) ^JitaL/co KCNA^^ ife T ?g » L fc ^ . K iS ft ^ 1 - 2 Pf P^'S # L /c o rS«^in 
vacuoTltSL. ^Sft^l00mLtD7j<fe t; 200inLOEtOAc^Cg»?^i/co 7j< ffi ^ EtOAcT:^ 

a -mffl tB L ;to L/cEtOAcWiiift^iafn:;^'^'^ >-egfe?#LTBI^"thU^A±T^ 

5 a L T;^)^ 6 in vacuoTrSH L. 7 / b F U > 4 ^ft ^ # /c o i^S^S-gr 20 
^Ctt^ mlxl^VT J "cY^) y-^V^) fiV )\^fi=y h (^4^-9- V/EtOAc) T^WSL/co 
[0194] 

2-^ D p-ry-r^Vr: h U : NMR (CDCI3 , 500 MHz) 5 7.69 Cm, IH), 7.41 (m, IH) . 

7.36 (m, 2H), 5.84 (s, IH) , 3.07 (br, IH). ^^C NMR (CDC13. 125 MHz) b 132.89, 
132.73, 131.22, 130.19, 128.48, 127.84, 118.24, 60.87. MS [Cg Hr C INO] f ^ It 
167.01 ^iJf(167.9 (LC-MS +) . 

2- 7p^ F ij 'h NMR (CDCI3 , 500 MHz) b 7.72 (d, IH, J= 6.58) , 7.62 
(d, IH, J= 8.35), 7.43 (t. IH, J= 8.42), 7.30 (t, IH, J= 7.00), 5.85 (s, IH). ^ 

NMR (CDCI3, 125 MHz) ^134.550. 133.584, 131.564, 128.819, 128.535, 122.565, 
118.153, 63.379. 

l-i^ 9^;]/-^ - F U ^H NMR (CDCI3, 500 MHz) 6 : 7.60 (d, IH, J = 7.4), 7.2 

3- 7.35 (m, 3H), 5.66 (s. IH) , 2.44 (s. 3H) . ^^C NMR (CDCI3 , 298 K, 125 MHz) B : 
136.425, 133.415, 131.450, 130.147,127.204, 126.894, 118.952, 18.916. MS [C9H9N 

o]^c*f-r ^itwfi 147.07, 147.2 (esi +). 

3-^ D P >-r;l/n F U 71^ : ^ H NMR (CDCI3 , 500 MHz) 6 7.55 (s, IH) , 7.43-7.37 (m, 
3H), 5.54 (s, IH). ^^C NMR (CDCI3 , 125 MHz) b 137.183, 135.480, 130.718, 130.3 

03,127.047, 124.891, 1 18.395, 63.156. MS [Cg Hg C INO] T ^ 1+ » it 167.01 ^ iJ ft 40 

167.9 (LC-MS +) . 
[0195] 

3-7P ^ V > x/l' - F U ;l/ : ^H NMR (CDCI3 , 500 MHz) b 7 . 69 (s , IH) . 7 . 56 (d , J= 6 
.2 Hz, IH), 7.45 (d, J= 5.5Hz, IH) . 7.32 (t, J= 6.4. Hz, IH), 5.53 (s, IH) . ^'C 
NMR (CDCI3, 125 MHz) b 137.376, 133,201, 130.934, 129.208.125.359, 123.380, 118 
.458, 63.006. MS [Cg Hg BrNO] >[>|- f ^ « 212.0 SM{i211.9 (LC-MS +) . 



4-7 P 'Wx;^:^^ F U : ^H NMR (CDCI3 , 500 MHz) b 5.54 (s, IH) , 7.13 (m, 2H 
), 7.51-7.53 (m, 2H) , ^^C NMR (CDCI3, 125 MHz) b 63.02, 116.44, 118.97, 128.90, 
131.54, 132.51, 162.575, 50 
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4-^ D a •^y'f]\'=- h U ;V : 'H NMR (CDCI3 , 500 MHz) 8 7.47 (d, J= 7.0 Hz , 2H) , 7 
.42 (d, J= 7.0 Hz , 2H). 5.53 (s , IH) . ' C NMR (CDCI3, 125 MHz) <5 136.209, 133 
.845. 129.647, 128.232. 118.630. 63.154. MS [Cb H^ C INO] C M f § It © 167.01 MM 
{$. 167.9 (LC-MS +) 
[0 1 9 6] 

1- -t 7 ^;V->7 y t: F U y : 'H NMR (CDCI3 . 500 MHz) 8 8.14 (d, IH. J = 8.5) . 7.92 
(t, 2H. J = 6.1). 7.82 (d, IH, J = 5.7), 7.62 (t, IH, J = 6.1), 7.56 (t, IH, J 

= 6.1), 7.50 (t, IH. J = 6.1), 6.18 (s. IH): NMR (CDCI3 , 125 MHz) 5 137.0, 

135.7, 134.2. 131.1. 129.2, 127.5, 126.7. 125.8. 125.3. 123.1. 119.0. 62.4; MS [ 
C,2H90]lC^<tTSItW« 183.21. 183.2 (ESI +) . 

7 f-;V>/7 / t F U > : 'H NMR (CDCI3 , 500 MHz) 8 8.03 (s, IH) , 7.92 (d, IH. 
J = 8.6). 7.87-7.91 (1. 2H) . 7.61 (dd, IH, J = 6.7, 1.2). 7.55-7.60 (m. 2H) , 5.7 
2 (s, IH): NMR (CDCI3, 125 MHz) 8 134.9. 133.9. 132.7. 129.6. 128.6. 128.0. 

127.4. 127.2. 126.4. 123.9. 118.9. 64.1: MS [Cj 2 Hg 0] C ^rt "T ?. It W « 183.21, M 
{$. 183.2 (ESI +). 

3-t:° U i>';l/5/7 / t F 'J V : 'H NMR (CDCI3 , 500 MHz) 8 : 8.62 (d, IH, J = 1.8) , 8.5 
7 (d, IH. J = 5.1), 7.94 (d. IH. J = 8.1), 7.41 (dd, IH, J = 8.1, 5.1). 5.64 (s, 
IH); '^C NMR (CDCI3. 125 MHz) 5 149.921. 147.355, 135.412, 133.044. 124.443, 1 
18.980, 61.085. MS [CtHbN^ 0] f § It g 11 134.05, SWffl 135.2 (ESI +) . 

3-^xr:;V>/7 y t: F U > : 'H NMR (CDCI3 , 500 MHz) 8 7.45 (d, J = 2.2 Hz IH) , 7. 
56 (dd, J = 6.2 Hz. IH), 7.45 (d. J= 5.5Hz. IH) . 7.32 (t. J= 6.4. Hz, IH) , 5.53 
(s, IH). '^C NMR (CDCI3, 125 MHz) 8 137.376. 133.201. 130.934. 129.208,125.359 
, 123.380. 118.458. 63.006. MS [Cb H5 NOS] K ^>t T § It S fit 139.01 * M fit 139.9 (LC-M 
S +). 

7 X r.;V7-fe F 7;Vx t F y VI F U > : 'H NMR (CDCI3 . 500 MHz) 8 7.34 (in, 5H). 

4.64 (t, J = 6.75 Hz. IH) , 3.11 (d. J = 6.75 Hz, 2H) , 2.75 (br, IH) . NMR (C 

DCI3, 125 MHz) 8 133.96, 129.91, 129.16, 128.08, 119.47, 62.33, 41.55. 

[0197] 

2- y g^;l/7 X r:;b7-fe F 7;Vx t: F y t: F U > : 'H NMR (CDCI3 , 500 MHz) 8 7.11 
(m, 4H). 4.61 (t. J = 6.62 Hz, IH) . 3.12 (d, J = 6.62 Hz, 2H) , 2.14(s. 3H) . 
NMR (CDCI3, 125 MHz) 8 136.94, 136.47, 132.57, 130.48, 127.61, 125.75. 120.11. 
62.95. 44.73 MS [C, oH, , NO] C *t f § » fl : 161.08, * PJ ft 162.2 (M+Na, ESI +) 

2-7 P t 7 X -;V7-b: F 7 t F >'7 y t: F U y : 'H NMR (CDCI3 , 500 MHz) 8 7.20 
(m. 4H), 4.78 (t, J = 6.5 Hz, IH) . 3.26 (d, J = 6.5 Hz. 2H) . ''C NMR (CDCI3 . 10 
0 MHz) 8 133.93. 132.82. 131.72. 129.21. 128.12, 124.86, 119.41, 63.02, 44.89. 

2- 7 D 7 X ^;V7-t F 7;l'T t: Fi^7 y t F U > : 'H NMR (CDCI3 , 500 MHz) 8 7.2 
(m, 2H). 7.02 (m, 2H) . 4.50 (dd. J = 4.62 Hz. J = 7.88 Hz. IH) , 3.23(dd, J = 4. 

62 Hz, 1 J = 14.12 Hz. IH) , 2.97 (dd , 7.88 Hz, 14.12 Hz, IH) . ''C NMR (CDCI3 , 1 
25 MHz) 8 132.18, 131.52, 129.66, 129.03, 128.07, 124.05. 115.8, 63.02, 44.79 M 
S [CgHgFNOlCM-r § W^ft 165.06, ^ iJ ft 164.2 (ESI +) . 

3- y ^;l/7 X 7-b F 7;Vx t F ^^7 y t: F U > : 'H NMR (CDCI3 , 500 MHz) 8 7.18 
(m, IH), 7.02 (ni. 3H) . 4.54 (dd. J = 4.62 Hz, J = 8 Hz, IH) . 3.06 (dd. J = 4.62 
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Hz, J = 14.38 Hz, IH). 2.83(dd. J = 8 Hz, J = 14.38 Hz, IH) , 2.36 (s, 3H) ''C N 
MR (CDCI3, 125 MHz) S 176.25, 138.18, 136.0, 130.97, 128.93, 127.68. 126.58, 76 
.42, 34.29. 37.69 MS [C, „ H, ^ O3 ] T § It » « 180.08, ^S!l« 180.0 (ESI +) . 

[0198] 

3-7 D7xr. ;l/7-fe b7 ;Vxt: FS^7/ t FU 'H NMR (CDCI3, 500 MHz) <5 7.1 
8 (m, 2H). 6.95 (m, 2H) , 4.44 (dd. IH) , 3.11(dd, IH). ''C NMR (CDCI3 . 125 MHz) 
<5 130.40. 125.53, 124.85, 116.92, 114.87, 114.50, 119.77, 61.97, 41.27. 

1- -t 7 g^;l/7-fe h T;!/^ t K i'T / t F U > : 'H NMR (CDCI3 , 500 MHz) 5 8.07(ni, IH) 
, 7.86(in. IH), 7.74(m. IH) , 7.41(iii, 4H),4.20 (t, J = 7 Hz, IH) , 3.33 (d, J = 6.8 

Hz, 2H) ''C NMR (CDCI3 , 125 MHz) 5 177.7, 140.31, 129.74. 129.24, 128.92, 128. 
26, 127.84, 125.63, 124.53, 124.05, 123.42, 70.58, 38.0 MS [C, 3 H, , NO] C J* f It 
mm 197.08, *iJtI 197.1 (ESI +) . 

2- bf U S?;V7 -t F 7 /I'X t F 7 y t F y y : 'HNMR(CDCl3, 500 MHz) S 8.50 (m, IH 
), 7.85 (in,"lH), 7.48 (m, IH) , -7.34 (m, IH), 4.42 (in, IH) , 3.19 (dd, J =-3.5 Hz, 

J = 13.7 Hz.' 2H). ''C NMR (CDCI3 . 125 MHz) 5 157.44, 145.69, 1 40 . 24', • 126 . 96 , 1 
26.16, 122.99, 60.30, 42.60 MS [Cg Hb N2 0] C M f § It » « 148.06, S iJffl 149.1 (ESI 
+). 

3- t; U >?;V7 -b F 7 ;l/x t: F 7 / H F 'J > : 'H NMR (CDCI3 , 500 MHz) S 8.62 (d, IH 
, J = 1.8), 8.57 (d, IH. J = 5.1), 7.94 (d, IH, J = 8.1). 7.41 (dd. IH, J = 8.1. 

5.1), 5.64 (s, IH). ''C NMR (CDCI3 , 125 MHz) 5 : 149.921. 147.355. 135.412, 133 
.044, 124.443, 118.980, 61.085. [Cj Hg Nj 0] M f ?. IE Sf * K » ft" » fi : 134.05, * iJ 
fil : 135.2 (ESI +) . 

2- f-xr:;l/7-b F 7;l/T't: FS^7/ t F U y :'H NMR (CDCla. 500 MHz) 5 7.1(di, IH), 
6.9 (m, IH), 6.8 (m, IH) , 4.11 (t. J = 7.0Hz, IH) , 2.86 (d. J = 7.0Hz. 2H) . ''C 
NMR (CDCI3. 125 MHz) 5 127.68. 127.41, 125.58, 124.60. 118.70, 63.25, 44.84. 

3- ^x - ;]/7-fc: b 7;Vx t: F 7 / t F U > : 'H NMR (CDCI3 , 500 MHz) S 7.09 (ra, 3 
H), 4.60 (t, J = 6.25Hz, IH) , 3.12 (d, J = 6.25Hz, 2H) . ''C NMR (CDCI3 , 125 MHz) 

6 129.05, 127.16. 125.27, 122.65. 119.87. 61.58, 44.90. 
[0199] 

«JSTS>'7/ t FU ^Jb^SCDv-b^fb-ryxyl/^g^p^pOliS : (Stoughton, R.W. J. 
Am. Chem. Soc. 1941, 63, 2376) 2-7 H t V V x P - F 'J (230iiig, 1.08 mioD^SH 

CI (iiL) KmmL. muKx ismmmnh. 'Aimo-cKrzAhmnLrc. ?tspL/c^t. k 

JS?l^tl^ v'x^^yvx-x;!/ (4x 2iiil) TtttHLfco ^mmm^^^t)^. MgS04±-e^ 

Silt. M^^r-m^hrco z-y'u^-^yy'jvm^m^nm^thTmmLrc ( 

180iiig, 0.78 nimol, 70%l|X^)c, 

Mltt^T^ymfo-iE>(D'7^^it7V~)]^fimmmS>(Omm: 7xx;V77xy do imo 
1, 1.65g)^30iiil©2N HhSO^ iC^r^lCTNz (g)»HMTT??S» Lfco ffi « » F U A (1 . 4 

g. 3a\7k^mm, zmmrmm^R&U'^'^K. ^L<«ffL*A^■6. N2(g)»H«T. 

SSfcT3~4BfPJ*UtTl$o<f)t8s|ipL/cc KlSS^tl^-WKfft. 7xx;l/?Le 
^tl^'>"xg^;bx-T-;pfti^i:ttai bfc ( 3 x30il) o ^t>^ rcx.-r- }]y^lii^^H^O^±T 
nm-^"^. SJiL. M^^-emUhtc. (Kenji, I.; Susumu, A.; Masaru, M.; Yasuyosh 
i, U.; Koki. Y.; Koichi. K. Patent Number, 11100155074, B ■ 2001-08-02 .) „ 

a-k: Fa^^^v'^CDSXWPSOfci&cO-iSW^^S: 
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: Nz (g) t? - b T *5 1/^ fc. 10% ^ / - ;1/ ^ $ tJ ISOml© U > » 
■f h V 'y (lOOmM) f^-y y 7 —s pH 8 © V y -r n r: b U ;1/ (1 .005 g, 7.56 mmoDOit 

37°CKX 9 ng(D=. }• V -5 - € 1 (- b U ^ - -^f ^ » C O T IE S ft L ft © ) ^ SiP 
Lfc. ElSSNz (g)TT?. lHliK~> x-;d-±TfTo fto E )£ © it It t± HPLC5i-i|ff © ft '> 

LT^^ ^ - bft. smmm. E)S?i^ti^iN©HciT-pH2 tcsttfbt. i>'x^ 

;Vx-x;VT'SjtH Lft (4 x 50 ml). W « 11 ^ « S * T fS H b . ^ » ^ 10% K K zk « ^ 
h U A ^ ^ "t" 3J D l±l L ft o C © 7j< 14 ?S it ^ S>' X f- ;l/ X - X ;l/ rife ^ L ( 3 x SOml 
) . :klci^ HC11:-pH2 tSttfb L. X ^ ;V X - x 71/ ft tH L ft (3x 50ml) o ^MM^^ 

^^t)*. ^^^vTjjfcstL. Mgso4±T'ig mmms n^E^-^-^m^^r^o (r)-( 

-)-V yx;VK(933mg. 6.22Diniol):&«fe©* LT86% ©llX^T-tifto ' H NMR (DMSO-d« . 

500 MHz) 5 12.6 (br. s, IH) 7.41 (a, 2H) , 7.34 (m, 2H) , 7.28 (m, IH) . 5.015 (s 
, IH). NMR DMSO-dg. 125 MHz) S 174.083, 140.216. 128.113, 127.628, 126.628 

, 72.359. MS [CgHsOalK^-r Slt^ffl 150.07, found 150.9 (ESI +) ; ee = 98% [HPLC 
]• [a]^%98 = -134.6 (c = 0.5. y^^y-J\y)o 

[ 0 2 0 0 ] 

(_)_2-/7 p D V y x;l/^ : "H NMR (DMSO-de , 500 MHz) 6 7.75 (m, IH). 7.44 (m, IH) 
, 7.34 (m, 2H), 5.34 (s, IH) . '^C NMR (DMSO. 298K, 125MHz) 6 173.070. 137.985, 
132.105. 129.399, 129. 158, 128.705, 127.235. MS [Cg H7 C IO3 ] M f f|- W fit 186.0 
, ^iJfl 185.0 (LC-MS -). ee = 96% [HPLC]. 92% [a]'% 9 8 = -137.6 (c= 0 

. 5 , X y — ;l' ) . 

(-)-2-7n-tv y x;l/^ : 'H NMR (DMSO-de , 500 MHz) 6 7.60 (d, J = 7.93, IH) , 7. 
48 (ra, IH), 7.40 (m, IH) , 7.25 (m, IH) , 5.30 (s, IH) . NMR DMSO-dg . 125 MH 

z)5 172.994, 139.61. 132.355. 129.652, 128.753. 127.752. 122.681, 71.644. MS [C 
BHjBrOallCjfr i)f+g{i 230.0, ^fflfi 230.9. ee = 96% [HPLC]. 92% IR*. laY^^ 
9B = -116.4 (c= 0.5, x^y-;l/). 

(_)_2-^ y x;l/K : 'H NMR (DMSO-dg , 500 MHz) 6 11.78 (bs, IH) 7.38 (m, IH 

), 7.16-7.38 (m, 3H) , 5.18 (s, IH) , 2.35 (s, 3H) . =^C NMR DMSO-dg , 125 MHz) 5 
174.229, 138.623, 135.649, 130.129. 127.491, 126.990, 125.698, 125.698. 69.733. 
18.899. MS [CgHioOjlKST ^lt»« 166.1. ^»J« 165.2. ee = 91% [HPLC]. 86% 
IR*. [a]^°5,j8 = -164.4 (c = 0.5. x^? 7 -;!/). 

(_)_3-/7 p D T y X7VS : 'H NMR (DMS0-d„ , 500 MHz) S 7.46 (s, IH) , 7.36 (m, 3H) 
, 5.07 (s. IH). '^C NMR (DMSO, 298K, 125MHz) S 173.554, 142.685, 132.813, 130.0 
69, 127.568, 126.355. 125.289.71 .659. MS [C8H7CIO3] K M f § It © ffl 186 . 0 . ^ jiJ ft 
185.34 (MALDI TOP -) . ee = 98% [HPLC]. 70% IR*. [a]'°5g 8 = -120. 4 8 (c= 0.5, 

/ ^ /-;!/). 
[0201] 

(-)-3-7n yx/VS : 'h NMR (DMSO-de , 500 MHz) 5 7.60 (s, IH ), 7.49 (in, IH 
), 7.42 (m, IH). 7.31 (ra , IH). 5.06 (s, IH) . ''C NMR (DMSO, 298K. 125MHz) <5 1 
73.551, 142.917, 130.468, 130.379, 129.237. 125.687, 121.404, 71.605. MS [CsHTBr 
QilKMt ^mWm 229.98. ^SU'tt 229.1 (LC-MS). ee = 98% [HPLC]. 82% IR*. [a 
]^" 5 9 8 = -84.8 (c= 0.5, X:Jfy-;V). 

(-)-4-7 a V y x;l/® : 'HNMR (DMSO, 298K, 500MHz) 6 12.65 (s. IH) , 7.44 ( 
m, 2H), 7.17 (ra, 2H) . 5.91 (s, IH) , 5.03 (s, IH) ''C NMR (DMSO, 298K, 125MHz) 
5 173.93, 162.57, 136.47, 128.61, 128.55, 114.96, 114.80, 71.61. MS [CsHjFOa]^ 
tit^nfWm 170.0, *»Jfll 168.8. ee = 99% [HPLC]. 81% IR^. laVs^g = -152.8 

(c= 0.5, ^ y - ;V) . 
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7 /7" U 3 : 'H NMR (DMSO-de , 500 MHz) S 8.28-8.26 (m, IH) , 7 
.87-7.93 (m. 2H) , 7.47-7.58 (m. 4H) , 5.66 (s.lH). C NMR DMSO-de . 125 MH 
z) <5 174.288, 136.284, 133.423. 130.654, 128.353, 128.192. 125.926, 125.694, 12 
5.613. 125.266. 124.558. 70.940. MS [C, ^ H, „ O3 3 t" i. » ffl : 202.21 ^iHt 201. 
37 (MALDI TOP -) . ee = 95% [HPLC] . 90% llX* [a]'° 5 9 8 = -1 1 5.4 (c = 0.5, 
y - ;V ) . 

(_)_2-^ 7 ^7" 1; 3 — : 'H NMR (DMSO-dg . 500 MHz) 6 12.6 (bm, IH) . 7.88-7. 
93 (m. 4H), 7.48-7.56 (m, 3H) , 5.20 (s, IH). ''C NME DMSO-de, 125 MHz) 5 174 
.005,137.760,132.644.132.498. 127.811. 127.658, 127.506. 127.209. 125.993. 125.3 
34. 124.761 , 72.472. MS [Cj 2 H, 0 O3 ] « "T 5 It » tf 202.21 . ^iJtt 201.37 (MALDI T 
OF), ee = 98% [HPLC]. 68% HX*. [ a ] ' ° 5 9 s = "1 1 5 ■ 4 (c = 0 . 5 . X ^ 7 - ;P ) . 
[ 0 2 0 2 ] 

■vn-^Tco ^^m^^mt- ^Tcisb. Ejsri-tti^ 10.000 Mwco MTsab. mm^'^^^h 

. M^^r^mmhrc. 'H NME (DMSO-de, 500 MHz) S 8.56 (s, IH) , 8.36 (d. J = 4.57 
Hz, IH). 8.25 (s, IH), 7.71 (i, IH) , 7.25 (dd. J = 4.98. 4.80 Hz IH) . 5.45 (s, 
IH). ''C NME DMSO-de, 125 MHz) 6 165.911, 147.862. 147.251. 139.118, 133.381, 1 
22.746, 71.508. MS [C, Hj NO3 ] K ^fT § It © « 153.04, SPJffl 154.0 ((MALDI TOP), ee 
= 92% [HPLC], 84% 1R«, [ a ] ' ° 5 9 « = -65 . 2 (c = 0 . 5 , Hz 0) . 

(_)_3_gix:z;I/ ij 3 -;1/^ : 'H NMR (DMSO-de, 500 MHz) 6 7.48 (m, IH) , 7.45 (d, 
J= 2.81, IH,), 7.10 (m, IH) , 5.09 (s , IH) , 3.33 (s, IH) ''C NMR (DMSO, 298K, 1 
25MHz) S 173.704, 141.109, 126.446. 126.042. 122.247. 68.915 MS [CBHeOjS]^^^- 
5|t»lt 158.00, mmm 157.224 (MALDI top), ee = 95% [HPLC]. 70% 1R«. [al'° 
5 9 8 = -123.2 8 (c= 0.5, )^^/-J]^). 

(S)_(_)_7 3, - ;HL® : 'H NMR (DMSO-de. 500 MHz) 5 7.28(iii, 5H) , 4.17(dd. J = 
4.5 Hz. J = 8.3 Hz. IH) , 2.98(dd. J = 4.5 Hz, J = 13.7 Hz, IH) , 2.79 (dd. J = 8. 
3 Hz, J = 13.7 Hz, IH). "C NMR (DMSO, 298K. 125MHz) 5 178.16. 133.4, 129.27. 1 
28.6. 127.3. 70.45. 44.12. ee = 97% [HPLC]. 84% 1R«. laV°,,, = -17.8 (c= 0.5 
, 7 ^ /-;!/) . 

(_)_2_/ ^;b7 X x;l/#LS : 'H NMR (DMSO-dg , 500 MHz) 6 7.16 (m, 4H) , 4.47 (dd. 

J = 3.9 Hz, J = 8.8 Hz, IH) , 3.25(dd, J = 3.9Hz, 14.3 Hz, IH) , 2.94 (dd, J = 8. 
8 Hz. J = 14.3Hz), 2.35(s, 3H) . "C NMR (DMSO. 298K, 125MHz) 5 178.61, 137.08, 
134.74, 130.80, 130.25, 127.44, 126.34, 70.93, 37.67. 19.79. MS [C, o H, 2 O3 ] T 
^fiWm 180.08, mWim I8O.O (ESI +). 86% HX*. ee = 95% [HPLC]. [al'\,s = 
-13.2 (c= 0.5, ^ ^ y - ;V) . 

[ 0 2 0 3 ] 

(_)_2-7p:e7 xx;HL^ : 'H NMR (DMSO-de, 500 MHz) 5 7.28 (m, 4H) , 4.60(dd, J 
= 4.0 Hz, J = 9.1 Hz, IH), 3.45(dd, J = 4.0 Hz, J = 14.1 Hz, IH) , 3.04(dd, J = 
8.0 Hz, J = 14.1 Hz, IH). "C NMR (DMSO. 298K, 125MHz) 6 178.70. 136.05. 133.21 
132.10. 128.99, 127.72, 125.0, 70.04, 40.76. MS [Ca Hg BrOa ] K *t "T ?> ^ <* 243.9 
*ilj{i'243.3 (ESI +). 91% IR*. ee = 93% [HPLC], [a]'° 5 9 8 = "17.6 (c= 0.5, 

(_)_2-7;i/:t P 7 X x;V?L^ : ' H NMR (DMSO-de, 500 MHz) 5 7.10 (m, 4H) , 4.64 (t, 
J = 6.8 Hz, IH), 3.11(d, J = 6.8 Hz, 2H) . ''C NMR (DMSO, 298R, 125MHz) 5 132.1 
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8, 131.52, 129.66, 129.03, 128.07. 124.05, 115.8, 63.02. 44.79. MS [CgHsFNOjCM 
t^mWm- 165.06, mWim I64.2 CESI +). 91% 1R^. ee = 88% [HPLC]. [aV\ 
9 8 = -14.0 (c= 0.5, ^ y - 

(_)_3-;^ ^;l,7 X - ;l/|Lffi : ' H NMR (DMSO-de , 500 MHz) S 7.18 (m, IH) , 7.02 (m , 3 
H), 4.54 (dd. J = 4.6 Hz, J = 8.0 Hz, IH), 3.06(dd, J = 4.54 Hz, J = 14.4 Hz, IH 
). 2.83(dd, J = 8.0 Hz. J = 14.4 Hz. IH) , 2.36 (s , 3H) . "C NMR (DMSO, 298K, 125 
MHz) S 175.88, 163.80, 130.33, 130.09, 125.7, 116.68, 113.75, 71.31, 34.28. MS 
c [C,oHi,NO]£M-r 161.08. 162.2 (ESI +) . 80% IR ^ . ee = 98% [ 

HPLC]. [a]'%a8 = -2.4 (c= 0.5. ^^7-;!/). 

i-)-3-y j],tti7 x.=-;]^fLm ■■ 'H NMR (DMSO-dg , 500 MHz) 6 7.2 (m, IH) , 6.9 (m, 3 
H), 4.56 (dd. 4.5 Hz, J = 7.9 Hz, IH) , 3.09(dd, J = 4.5 Hz, J = 14.1 Hz, IH) , 2. 
86 (dd, J = 7.9 Hz, J = 14.1 Hz, IH) . '^C NMR (DMSO, 298K. 125MHz) S 175.88, 16 
3.80, 130.33, 130.09, 125.7, 116.68. 113.75. 71.31, 34.28. MS [Cg Hg O3 F] t » T § 
ItSfl 184.05, mmiS. 184.1 (ESI +) . 82% ee = 97% [HPLC]. [a]^° 5 9 8 = "5 

.2 (c= 0.5. ^ ^ / -;v) . 
[ 0 2 0 4 ] 

i-)-l-i-y=^)\yfim. ■■ 'H NMR (DMSO-dg, 500 MHz) 6 8.57 (m, IH) , 8.21(m, IH) , 8.0 
8 (m, IH), 7.61 (m, 4H) , 4.64 (dd, 3.5 Hz, 8.5 Hz, IH), 3.84 (dd, J = 3.5 Hz, J 
= 14.5 Hz, IH), 3.38 (dd. J = 8.5 Hz, J = 14.5 Hz, IH) ''C NMR (DMSO. 298K, 125M 
Hz) <5 177.7, 140.31, 129.74, 129.24, 128.92. 128.26, 127.84, 125.63, 124.53, 12 
4.05, 123.42, 70.58, 38.0. MS [C, 3 Hj , NO] t » T S It © « 197.08, H iJ « 197.1(ESI 
+). 87% IR* . ee = 94% [HPLC] . [ a ] ' ° 5 g b = "16 . 2 (c= 0 . 5 . ^ / - ;P ) . 

(-)-2-i; U v';VfL® : 'H NMR (DMSQ-de , 500 MHz) 6 8.49 (m, IH) , 7.62 (m, IH) , 7. 
21 (in. 2H). 4.50 (t. J = 5.0 Hz. IH) , 3.01 (d, J = 5.0 Hz. 2H) . ''C NMR (DMSO. 
298K, 125 MHz) 6 178.8, 159.79. 148.84, 136.89. 124.35, 121.75, 71.14. 44.09. M 
S [C.^isM^UcMt ^nfWm-- 167.06, 157.0. (ESI +). 62% 1R*. ee = 94% 

[HPLC], [a]'° 5 9 8 = -3 . 6 (c= 0.5, ^ ^ / - )V) . 

(-)-3-tf 'J i>';PfLK : 'H NMR (DMSO-do , 500 MHz) S 8.43(m, 2H) , 7.62(iii, IH) , 7.28( 
m, IH), 4.57(t, 5.37Hz, IH) , 2.85(d, 5.37Hz, 2H) . ''C NMR (DMSO, 298K, 125 MHz) 

6 176.6, 150.03, 147.12, 136.41, 129.45, 123.26, 61.56, 31.46 MS [CBHgNOa]^^ 
Tiifi-Wtt 167.06, 167.0 (ESI +) . 59% IR^. ee = 94% [HPLC]. [a]^°598 

= -4.0 (c =.0.5, ^ ^ / . 

(-)-2-f-x- ;HL^ : 'H NMR (DMSO-dg, 500 MHz) 6 l.lEim, IH) , 6.94(m. IH) , 6.90 
(m, IH), 4.49 (dd, J = 4.1 Hz, J = 6.25 Hz, IH) , 3.36 (dd. J = 4.1 Hz. J = 15.0 
Hz, IH), 3.26(dd, J = 6.25 Hz, J = 15.0 Hz, IH) . ''C NMR (DMSO, 298K, 125MHz) 
5 127.68, 127.41, 125.58, 124.60, 118.70, 63.25, 44.84. MS [C7 H7 NOS] 1 5t f S ffi" 
Wm 153.02, mWim 153.0 (ESI +). 85% iUm. ee = 95% [HPLC]. [a]^%98 = -13.0 

(c= 0.5, ^ / -;v) . 

(-)_3_g^x-;l/?LK : 'H NMR (DMSO-dg, 500 MHz) <5 7.30(iii, IH) , 7.13(in, IH) , 7.01 
(m, IH). 4.50 (dd, J = 4.25 Hz. J = 6.5 Hz, IH) , 3.21(dd. J = 4.25 Hz, J = 15.0 
Hz, IH), 3.10 (dd, J = 6.5 Hz, J = 15.0 Hz, IH) . ''C NMR (DMSO, 298K, 125MHz) <5 
127.50, 136.09, 128.83, 126.24, 123.32, 70.65, 34.84. MS [C7 Hj O3 S] *t t § tt S 
{il 172.02, mWim 172.1 (ESI +) . 81% . ee = 96% [HPLC]. [a]^%98 = -18.8 ( 

c= 0.5, ^ /-;!/) . 
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[ 0 2 0 5 ] 

3-t:: F g 4^'> ^ V ;l/ - b 'J ;!/ O # ^ 7j< jj- i? : 

3-t K D 4^ -> ^" ;1/ U h U ;!/ ( 1 . Og, 9 . Oirnnol , 240inM) ^ mm X T L Tc V y 

y ^) h.m.'mm (ST.SmL, pH?, lOOmM) Lfco IffllSitfi?* (30ig, 

- F i; ^--if^WM^IiPfh) *SAP L0.8iiig/raL©»«figli: L. lOOrpmTiia L 5. 
SST-EJS5rSSl Lfco SJS©5i!TtiTLC ( 1 : 1' EtOAc : -\ 4^ -9- > . Rf=0.32, h U ;V 
: Rf=0.OO, -e-tn^-Lfto ZEWfPJft. KlStl^ IMOHClTKttfb L/co KJ£?1# 

v'xg^;l/X-x;L'T-aM LTtt/JB Lfco K tl ^ H O » i: L T * il L fc Cl.lSg 
, 9 8%l|Xs) o 'H NMR(DMS0,298K, 500MHz) (5 12 . 32 (s , IH) , 5 . 52(s , IH) , 4 . 10(in , IH) , 2 . 7 
0(dd,lH,J=16.8,4.1Hz),2.61(dd,lH,J=16.9,6.3Hz),2.44(dd.lH.J=15.4,5.3Hz),2.37(dd. 10 
IH, J=15.6.7.8Hz). '^C NMR(DMSO , 298K , 1 25MHz) 5 171 . 9 , 1 18 . 7 , 63 . 4 , 41 . 2 . 25 . 2 . [C5 NO 
3]C)|t»t <fc § MSa 129.0,iJSfilt±130.0[M+H' ] (ESI+) . 

(R)-(-)->< ;v (3-o-['^ y yy ;v]-4-'> 7 7 )-:/ ^yx-KDHg : 

(0.068iBL,0.752mmol) ^ U > (2.0mL) O (R) 5^;l/-(3-t: F 
D4^S/-4-S/7y )-:7-^yx- F (71.7mg,0.501minol) ©jt»?i}tt L fco 1 

9BtM!t, ^ 6 iCO.SamO^fb'^^ (0.023iiiL,0.251mo1) ^ifsinLfco TLCt;-fll 

S L/£ t EjSa 2 3 WF* T^7 bfco 1 ELOH20%^»ta X - x ;!/ T ft !±5 f (3xl0i!i 
L) o -7 "7 ^ y-X:W-^\. (2xl0inL) . - ^ t L /c 7j< tt W ttS ft ^ MgS04 1? $2 ii ^ 5 o $2^^J 
^5jiLTl^t. |iIigx/'?t°P-^-l?rS«^ltS-riio :^7Ai7DTF^^"57-Y - 20 
^.-tj-yrBp^x^;!/ (2 : 1) ) t?a«-r§a ^3'H^llIfE^%?-^TMfeOj*i:LT^fe^ 
tl^f#§ (46ing, 0.186minol, 37%) o ' H NMR(DMS0 , 289K , 500MHz) 6 7 . 96(d , 2H, J=7 . 8)7 . 
70(t ,1H,J=7.25) ,7.56 (t,2H,J = 7.8) ,5.55(111, IH) ,3.59 (s.3H) .3.13(1, 2H) .2. 90(11. 2H) .'^C 
NMR(DMS0,298K, 125MHz) 5 169.6,164.5,133.8,129.3,128.9,128.5,117.3,66.0.51.8,37. 
5,22.2. [C, 3 H, 3 NO J© If »K J; ?. MSfi 247 . 25 , iJ S ffi S 270 . 3 [M+Na' ] . ee=959S [HPLC] , [a ] 
^°5g8=-32.4(c=0.5,CHCl3). 



(R)-x5=-;l/-(3-li FP4=-'>-4>'7y )-y^'» / x- Fgi^fig : 

iS7j<x^y-;l/ (1.94inL) © (R)-3-t: F n 4^ 5/ -4-5^ 7 7 7 ^ > ^ ( 50ing , 0 . 387iiiiiiol 
) ©0.2M^r^%iiS bfco WISx^?y-;Vjf ?ig:&lMHCl|ffi7j<x-7^;l.?§S^;te7j<x^y- 30 
;l/O 50 : 50 (v/v) fl^t) 1 -OmLtC 1 S-f "3 If ± T'^in L fc c M IB S JS tl ^ X » H 

TtF-SrST-BSaff Lfco EJSaXLC ( 1 : 1 EtOAc : 4^ it > Rf =0 . 45, xXx;V;R,=0. 
00, ^, p-7x X 7;Vx t: F T-^fe) T' t x ^ - L „ 30[tF^l^s ^ 11 K^.fg til J; o 
TItSLfco S4jSft^25iiiLCix-x;l/Ki[lA.. 5 inLtDigfpmM^ffiT. ilV^TSiiiL©^ 
•7^ L/£o t^tttBtl^i^^vi/-;^^ A±-ellfg$-&. 5S LTA^P. in vacuo 

T-?SlilL. asj! ^ffl i: LT^ltti^ti/c., 'h NMR(DMS0,289K. 500MHz) 5 5 . 60 ( d , IH , J =5 . 
58Hz) ,4.12(m,lH),4.07(q,2H,J=7.1),2.66(in,2H),2.47(ni,2H),1.87(t,3H,J=7.0) .'^C NM 
R(DMS0,298K,125MHz) 5 170 . 2 1 , 1 18 . 60 . 63 . 40 , 59 . 98 . 4 1 . 1 0 , 25 . 14 , 1 4 . 02 . [Cj H, , NO, ] O 1+ 
n\C i §MStt 157.1 ,aSffl a 158.2 [M+H'] . 

[ 0 2 0 6 ] 40 
^filffJ 1 3 : (R)-2-» P P V y ■r;l/SC>^figfR6^gEfigg'fcfe(Dx F U ^--g gPMjife 
i7 a p v^x/bKaWTOSjg^W-rii : 

[ 0 2 0 7 ] 
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lit 2 3 ] 




CI 



COOH 



[ 0 2 0 8 ] 



(R,S)-2-i7 D D V y x D h u P. (R)-2-i7 n a V yx/l/K^SWB^ £4^-r 5 - h lO 

^(omMKnt ^y'o^xmwomm^m'^Lrco ^ © m (» m f y ^ sj? # -r s fc i6 1 . 

u 7.^^(0 mSK-0\i-^r (DW^j: ^^^^ MM htco 
[ 0 2 0 9 ] 
[fb 2 4 ] 



2— i7DDV>xP::ihU;U (R)-2-':7PP-7>tJU^ 

[0210] 

(R)-2-^ D o -7 y x;v^(D^fftaKe^aE^A^@ tiT-fe o fco -oop 

IB^JS^ 385, 386^2-^7 D nvy-rPn h U 71/1^^1" (ft a fi?tt©M^S5t 

igCfcfeKSJRLfCo S^JS^ 385, 3861J :/ a -fe X fig ^Mc » L T g S , 8B#P^©^S»! 
?:^-r 5 c: J: nfco mmii. 2-^ a d y V7;Vx n J; U''> 7 y t F U 
itCj'tiltlK^ 2-^ D nSmS^tc j; T PI« ^ n/co B*SiS%45iiiM© 2 - ^7 n n v >- 
xnr. h 'J ;l/Ci»K?SfiS"eX^-;l/7 :/Lfc„ 90%^ilg^§^^6^ ee97% t:- 31 fig ^ 30 

© ^ It S IE 51 14 <D 3: # * a t ck o T ii ^ ^ n o 

2- D P -7 y -r n ::! F U ;V t M L T - h U ^ - -ff * X ^ y — - > ^^7" b ^ 31(D - h V y~ 

% n ^ ^ M»mn^^ K L r 5-0 CD - h V ~ ^ C n iE> (D (0 tc & KMM L 

tco as^Lfcif*attT© *5 D T'*§ : mnm% 335.386, la^^ijs^ 197,198, mmm 40 
^ 217,218. mnm^ 55,56. is iizfrn^im^ i67,i68<, 
[0211] 

(onij (omi]ut'^±r commK-oh^rm^-^ tire, ib^ij*-^ 385,386^^u^t. pho (o.im 

385,3860fci6 0M3ipHlipH8 (O.IMU F y 'i' AliWS) T-Sofco 




20 
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ifmmKiff^L<. gjeA^~37°C^M^§ t eetfttlO-20%fiTbfco iB^Oft^ 385,3860 

mmm&omm 

7 X - ;l/ 7 -fe h 7 ;]/ -r t F -> 7 / t: F U > £0 L-7 X :i ;!/ a ffi O M ft 31 ^ W iP 7j< » tc 

ffi ©^#-r § 7 / t F y >'0 -5 -b 5 {bjiS cfc D ^v-" C i: ^3^1$ L fto HOfuli). (R)-2- 
^^npy'>xP:::FiJ;l/'\©S*OMfftS*Httf::M-r§il*2lS<Oi^S^P-^fco B*K 
iSa. g^PW^*2ia (0.6mg^ yA^'K/mL) . « *P ?I g O ^ 33 J; tf g * it fi O 1 / 10 
■e ^ * b ft o 

J-;(TOat±. KJST'*^^nft«a©^^t^»iS-r§eei:ffi-&TziNbTl/^5o IH^OIf^ 
385,386^ It V^T. #ft-rSi:bTfeffifcTt3-r:«)>b*^«fiaS?'ltOiiiJPtt«l^?n^V^ 

.tdTfe^c bft*^-pT. ^#■r§^PPvy■rPI:l^y;^^^)^-b:5^boafia^ ^'O'M 

V^Mfiafi?tt^f#Sfti60fiJ|5IH?l?a*V^ J; 3 £gt)ti§o 
[0212] 





mmmm 


(mg/ 










ee (%) 






K/mL) 


(%) 


mm 


(li) 






385, 386 


0. 06 




67 


3 






92 




0. 3 




80 


1 






82 




0.6 




81 


1 






82 


197. 198 


0.06 




3 


5 






100 




0. 3 




46 


4 






88 




0, 6 




75 


3 






86 


189, 190 


0. 06 




82 


4 






88 




0, 3 




80 


1 






86 




0, 6 




76 


0. 5 






82 


217, 218 


0. 06 




22 


5 






ND 




0. 3 




73 


4 






82 




0.6 




72 


1. 5 






81 


55, 56 


0.06 




81 


5 






84 




0, 3 




73 


2 






79 




0.6 




67 


0. 5 






76 


167, 168 


0.06 




61 


2 






81 




0. 3 




74 


1. 5 






80 




0.6 




74 


2 






78 



[0213] 

6 ©M#aS?ttlcot/^T X U - - > i^" bfto WffiS*©'/^ < -oA^aif^i^i:?!!,? n 
ftP*-efeoft„ < OTb^tov^Tti. i:n6»*t«3it:-fe§c t*^WBJbft*fr (pH 
8fcJ;r>*37°C) TT-BglKfto dOX^ U -->i7(7)|iSSttTfSC)^tc^?nTi/^i.o 

[0214] 

2-j7pnv7"p- h U;l/tcMbT?§ttfe cfctf'MfigKttX^ 'J > j^-^^ffll b ft S^g) 
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13, 14 


70 
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71 
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>95 
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67 


85,86 


50 
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52 


279,280 


>95 


1 


37 


33,34 


>95 


3 


60 


261,262 


>95 


3 


70 



[02 1 5 ] 

§ ii i: A^^sftfco i^mmK^tuv^ ^mi&mm(o ^ y - ^]y^'^^jS.t ^rci6K. m^(o 

mm (0-20% (v/v) ) -C-^*E)S%^i6 L /to ^{ftSJRttKjslJ §S«^ti«aai^O 
^ / - ]VmS.m'(:mmX'\trs:tP-orc. hfi-^hr^ifh . ens OS^S1:-^Dee}i97- 98%-e 
$•^fc7b^ 3yhn-;VKJS ( ;^ 5? / - ;KD jfsipte L) CD ee« 95- 96% T „ eeG:j3 

^ ^ n fc © T . L T 5fr m fe © i: * T c: i: L „ 

[0216] 

fe^S^b^tKD^TtT^fiS^j^^-r 5 C t^^tJo E^JS^ 385.386©Ji^. Z.n^(D^^ 
tttiifgtlKMtftc. 5^77 t F U ^©Tti^ittl (2-^ n d-^ vy7;Vx t F) . ^fe^iJ 
(2-^ D D -7 y -r';!/®) :|3 cfc SKcf ^ n§3*tlitlK (2-i'PDS*#®) T & § 

la^ljtf-^ 385,386©gttCj^-r§ffl^®KJS^^''C)iJS(i, ffl^ £D Ix-^;!/© oItl^H» 
tlH^B*5JSt^:^i!)n-r ?. c i: t J; ^ TfiJ^ Lfco c:n?>O^^A^6> 7 x t: F &' i 
^©^ffc^^ti (2-i'DaSmSK) ©W#;6^^*gttli:M LT*«0 J; 5 irfe o fco IB 
5diM(D2-^' p n-^y V7;Vx t F S fc a 5inM© 2-^7 D D ^ A S S © 5 IS 1^ © Ssijp T ?|J 

385 ,386© g tt ® ^ n ^ n » 70 % <fc t; 40 % ■b'^%t>nrco 

[0217] 

2- j7 P g V y x n - F U 71/ © iiP 7j< jj- » CI 7. ^ - ;P 7 y 7° : 

(R)_2-^ D P y v^TiB^iJS-^ 385,386K j;oTti6ti5^itfc'<i;tf 

^fiaWtt^liSiSf § /c46tc, J; t?::/i:^*X^-;l/OK)S^^fiSLs 7j< tt rl ti 5 ^fe ^ 
ft ;gr ^ Kl L fc o MfHK/£^20mLCiE/S§a-el|]fi L, 45iiiM© S H ji S T 2-^ P P x p - 
FU;l/^ffiffltfco $^7 7 t F U >'0^:i:^SiiAM# 6 n30iiiM©^)ttl*'^'?g^$ nfco * 
filti€>eeti97%-e, ® J:t g tt li 0. ISnimol^ ^1% /mg- F U ^ - -if / W £ fc □ 

\^uh\imm-r:h-^o ^X(OMT. 7 / t: F U > © ^j-P ©Sg SJST § fc t ^ F 
y n > F p-;^-9->7°;l/^fflv^fc. ,l;gS. SK O ^ 50% A^37°C 4lt if* n 5 

id-efe-pfco i/7y{bfe*5 j:tf2-^ P P-^y V"7;Vxt: 

— ;1/ t fc90inMC) SRiiSC) 2-^7 P P v y x P — F U ;V T^SS L fc o LA■'L^*'!5^ C (D 
RfST-a4^ftlil^tB^?n«:A^ofco J: '3 Sv^»KSS-ett. ¥»4figft2- p p > 

V7;i^x t F*3 J; t5j*5«tiH2-i' p psm»ig©?8Sii i D ffiv^aT-#ft-r § t^a^n 
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[0218] 

M^'X ^ fc o 

IHjSK^ 2 OODS:^ 5 (7j<ffl^a©100%fc' j:tf70%) ^fflv^. »H©lijt^90iM 

S -e±#^-&§ C J; ^#A.T-V^/£„ aRtitulB^^fflt ji»^-y:fc„ ^ -9" y © U t± 
. 4 fig ^ l-- ^ , !|tti: J; D v^2-^7 n D n - h U ;Vlig"t:- ^ ?) J; 

5 a M X. ^ *^ o /c „ 

S < oA^«3DRltgtt. (i) ftKPIii3iJgA^»«ffi'l43iiSi; D fefiv^*^^ Sfcti (ii) * 
© 2-^ a D V n - h U ;^ ?) tifco c cD^^i b^^Kifi i/^ it n if > HUSK 

1^ L T l/^ § „ 
[0219] 

-mKT. h -y ^ mm ■■ Q.ittv ymmmm (pH8) pfi^somMos'Ty t f u ^^sk 
ymmmw. (pHs) (a^ngemg/mL) 

KJStia. 25mM02-i7 n p V >-r n n F u ;l/*5 J; 10% (v/v) F «y riiSA^ 

figoTV^fc (*ll?IS0.6nig^? >/-?^'K/mL) 0 SO C IB fc A'' ^ €~ 0 v R&ltSTW^ 

lit/to - FU;i^53'»^-^-ffln>'FP-;Vti^^»ti:**l^fco tulBn^FP-;!/^ 

CIMU yffi^tf (pH8) 4)©25mM©2-^' P n-7:/xP::: F U ;bA^?>l3go TV^fcc 
5 JS tl O -9- > :/ 'J > : 

33 j; tf IN 4^ ^ ;PHPLCffi t J; § wo fc 46 c za-fo o -It y * six L fc. ±tB o il t 
fcgijic^^n^iv^A^^'o . sistifi. 0.5. 1, 1.5. 2. 3^^xfmmT:^yyvy^'L 

[ 0 2 2 0 ] 

iN4^5;VHPLCffi SYNERGI-RP (Sm) ( 4 /i m ; 50 x 2iiim) T IObM© U > S F 

U-^AHWig (pH2.5) O^ttffl^fflV^T^SELfco ;<^?y-;V43iB^3.55i-l?«AL. 1. 

S fc' J; 0= 2-i' P P X P F U ;b O ?g l±J Bf 2 . 5^^ 43 6 . 1^ T . SU O tf - F U 

;V i: i: tc5.95i-T-tliiSbfc:o 

Z-i7 D P -7 >x;l/®©^^g|*^'H3f«^ nfco lufB©«5ift7?)4%*^il'DfS*1?ffl V^s CHIR 
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OBIOTIC-R (iSIl) *7AT'^i6ILfco ^ i) ffl 80% © 7 ^z b - h U ;V : 20% O 0 . 5 % (v/ 
^n€n2.4fcj;tf3.5^t:-$ofco #*^IC01/^T. ^fe fig * O ft S ^ HPLCSci) ^ 

<y -b-r^^iiLTii'^ fc ro.iMCi'x^KU y®li«?gpH5; o.iMOi7xyiiu 

?lpH6 ; QAKOmm-r b U >> ApHB ; O.IMU h U ApH7 ; O.IMU y Sf- h 'J ApH8 

: 0.1Mb U X-HCl pH8 ; ^octtfO.lMb U X-HCl pH9o ^ T O O T tS g ^ 

ffiV^fcA^ fc/£LiB?lJ»^ 385, 386T- Si 11 ?« S ^ il fc ( if * X h >y ^ ?S rt O 5 

%v/v) o 
[ 0 2 2 1 ] 

ffi-r § il i: t <fc o Tp'^/c : 37°C. 45°C. 50°C i tf 60°C o ^ T O O T « 

*P»*Zig^ffl''^fc^^ fc L IB 9IJ # 385, 3867? ti II ?P rfi fif 0*53-^ JH'^fc (B«X 
b -y ^ ?i|g©5% v/v) o 

KlS^JXTCfi^ 0»*SK-eS»^frTt:-^SiiL/c : »«X h -y i7}g^(Di%. 5%fc 
J;tflO%(v/v) . KJS§a{i3i«^S«?Sl:-fi*{bLfc. 

tltClXT© b-^-'l^T-iSiP bfc : 0. 5. 10. 15fc'<tt>*20% (v/v) o 

^4^-9->^#ty-ffiS)Sfe t /cB'^fco 7j<ffi{t0.1Mo:) U (pH8) (fOS^X 

h'y<5'?§^io% (v/v) ^^A.-et/^?c„ >'7y t: F U >'aE)SftSi:§sint- 

n h U /l/rSgOlBH^S^/c : 25. 45*3 J; 90m Mo cin 5 © K )S « ^Jfi "f- * L 

TT-3I.L^LT^fi^-B:^ if > ^ ;V /?)^7j<ffl "9- > i: H U ^fR S- =5: § i 9 50 : 50© ^ ^ 7 
i;7j<©rl^feCBg»?^fco +)- > ^ ^ ;V*5 <fc t; 4- ^ ;i/HPLCSc ^ r 

[ 0 2 2 2 ] 

7° P -b X ^ © f j g : 

(1) gtt : B«©?gttt^^f § :/P-bXfig^^©KS^J-XT©<H^ ©it^j-^^SSJStl 
tciSta-r § t\zii o TSSHL/c : 2-^ n n > y 7 x t F. l-^ p P^ESKS fcS 
2-^ n D V g*E)Sii. rI tStt ^ o 2o © PI»1jK © # ft T t? > g-**frT 

"e^ffl5bfc:5. 10. 20j3<i;t;25mM©2-^ P P'^:/-/7;l'-r t F : 1.5*5 5mM©2-i' 
P P ; *3 J; 10. 20. 40*3 cfc 80mM©2-i' P P -7 y ■r;VKo nvFa-^l/EfS 

tc^jpRLfco ll«^^S*v^EJSfig53^^#t?p > F P->'V-9->7°;V^fflv>. U W ;v 
# 5PJ? L /t o -9- y 7° ;V ^ # 4^ HPLCK .3; T L fc o 

(li) SStt : :/p-lrX*fr tM-rsB«©$«ttS. #.*^ffTT-il«rgtt^7 -y -t 
d'-rSMK. E)S«53- (2-i7PP'<W7;l/xt Ffcj;tf2-i7nPW-r';V^) ©#ftT 
T'F5T^©BtF^. il*^-r 3- F f § d i: Sc j; ^ T ^r::! - L fc. c:ne)©^il1?{i 
. mmifimg^ y 7^ ^K/mL©rSjS-eJi(T©KJS^^©#^ ©SftTT-r y 4^ 3. - 3 
yLfc:5. 10. 20*3 j; T>' 25m M© 2-^ P P 7 71/ X t; F ; ittt;t 10. 20. 40. ^ i.XS 

80inM©2-^ yf }Vm.o 3>'FP-;^SlSa»*^il«?S©*■^'^^^^'^-^"^§ 

7 -y -b^^ff : 
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41.6niMOKHX h 7 ^ ?§)S60/i L43 i t>'ZO;t LOSWIt^^iO L fco L o T . 
P * ffi tt a H * * T T- 7 -b ^ ti fc „ S IS iJ *^ e. S K !fs in 9Q» i: y f V y i'' L . 
f^^v ;VHPLCffi ^ ii V-" T ^)-*t L fc o 

S*SJS?: 2 -DOa^SSS (45inM*3 j; tf 90mM»«) -T^ftLfc^ RJSttff/**frT 
■e*«lL/c. -r ^^%pH8 (O.IMU b U . 37°C*5 J;tflO% (v/v) 

Xxb-y^i'rS^c SKtiiH«?iSsino W £ 10% (v/v) ^ / - ;l/ 1 » L fc o «^KJS 

[ 0 2 2 3 ] 10 
^ffiPJ 1 4 : L-2-7 S y-6.6-S>';>t h4^i/^4^-»>^O^fig^W^figOfci6g>-bU 

[ 0 2 2 4 ] 
[ft 2 5 ] 



MaO"' 



'CHO 



OMe 




HCN,NH4+"®°i H,N OMe ^^COOH 



20 



[ 0 2 2 5 ] 

*fil bfcP^O 9 ■& 40B. 2-7 5 y -6-fc F D ^^i^-^^^-y- > - h U (S)-2-7 5 / -6 
-t F D4^$/'\4^-9->^ti:iiP7j<53MfJ?L. L - ^fifr StR tt ^ * T 5 c: ^ :^)^^ ^ n /fc o (S) 
_2-7 ^y-e-t: Fn4^>"\4^-9-y®i:M«Og3i^*1"i'iT*i^ae^*^Il«^nfco *il 
^ F 'J ^ - -if P ^ g fl^ > 5 , 5-5/ y F 4^ y ^ •:^ - ;l/ 7 5 / - F U L T X ^ U - - 

Ej{#T5/cJ6tc. ^^^rt51fbSt5%fflv^Ti:nP.-FU^--fe"%MSfb-rSiii:A^-e# 

5o U y^-;&ffiV^T«SW7 -y :/5 > F^H^L. iin^HPLC^ffl 30 

ig*g)gjafb : L-2-7 5 y-6.6-i?:>« F + S^^N^-y-V^O^^tM-Tii^^^^fftaS^ 
ttfc J; gtt^2i#-r § ftfc t . GSSM (lag) fc'j;lfi>'-y U 7-i'-b>'7"U- (GeneEeas 
sembly) (iSfl) S K ^ F U -5 - -t? o T 1" § C J: 7? t 5 o 2-757-6-11 F 
p:^^>^^-9->-FU ;l/^L-(S)-2-7 5 y -6-t F n ^ i/ 4=- -y- > S ^ fi SS? 6^ iQ 7j< 
f § 21 i: t? ^ S 4o © g * ^ n ^ L fc o U L ^ B . ff M ^; *I ^i" ? . L-2-7 5 

/6.6->>'y v^y^^^ym.K\ti:)^ii^rim'&mmmif^^-r <DfflBA^'»*offitt 

^7 F;V^ilOiT^ISgWtMLTX^'U-->i'"-r5c 

L-2-7 5 y -6,6-5/" y F4^~>'N4^-^tyKO^fe^CMbT«^C>?§tt$3c};tf^fiaJi?tt© 40 
ffl^-lir^^-rilX^GSSM (iSli) ©fcfeKSK-rSo laffiax^'U 
-r. y ifSff^ffl V^T4 C/cSaft:^5,5-v''y F4^5/'^y^-t--;l/7 = y- FU;l/1?X^7 
U-->^"-r§o 7 >y :/5 rL - ^ y F ^HPLC^^ff T-EtiS Lfctt. ? 5 SSP* © #tt^ 
?Sftf5fc46Cffl^(D7>yy^5a-^>'F^fi?^-a-t)-&i.<, 

GSSM (iSffJ fc¥tTLT. v-'-y U 7 -y -b ^'T'U - («g) ('>&< 
fcfe^©^-^®!-:? a L-2-7 5 y -6,6-i>~y F ^^v^N^^-'t >«ti:jr>tT ffitt^b' j; ^fiatR 
14 » L T g W -r § ii i: 1? t § ) ^ S t;: L T ^ M -r § c i: A^' T t ii . '> < i: fft © 

( c n P. © P * f± H ffl * S: T IB ?iJ ^ « 14 ^ # ^ f § /t ^6 a tR ? n § ) o 
d ©jlftlS^figa^-iirS fcfe tig-Mt?* i. e: i: lis MftaWtt© fc i6 ©/N-f X ;V- 7" 50 
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14 7 -y -fe Tr $1 § . 

1/ ^ y y V y i7' tmMt ?>o *73?4{i^ i/ 7 ;V $ n § ^SPJ T-ia i.^ ffi isitt T § 

>yfe>7''J-IH*^#-r-S«illS^4^^-51^R-fe'yh^#S-rsP5l^65*S^aft-ri.o 
MfST^ffiti. i|^««iS7P-y^^ffl^jiT5J:tte:ttHa'3C^#e^;S:7<yt>7U-)ii 

AMf J; ^ fflStcag-et ^fOfflWItl^ (serviceable) SS^^-rS^SO 

#^£DSi?«^7"a-y^^ltH6^C#S-r§ie^^ty = 
[ 0 2 2 6 ] 

i^i6S*fc)iI*-t?lufBS^7n-y^'^ilS^$^i:§iii:A^-et§^p.a\ il©^i6P>nfc7 
>y -t y 7 U - ^ -r 7°C0V->T "^Ijfflwrtl (serviceable) " 1? § fc ^ § „ htctf^r^X 

*4asOlSf^C <t T^lS^tl^ tit T 2 ■:3iX±07 -y -b >7 U -le^j'tffl 5. ni. ^-^tt 20 
. ^m«^7'P'yi':?)^-^-a-^n§:^{*6^^7'yfe>7'J S fc W 13 7 -y -b > 7 'J 

(^J^tf U :«~--fe\ W:^tfT4 DNAiJ«'--€) -eSaa^n. MI3«^tf- 

giJcDUffi^ttT-ii. ^^^e^7P -y ^Ox-^f' « ,^ « S ^ ^ ^ O ? 3i -fe 

>y h^i^ffl-r^/c&lcS^i: LTStl-rsiiffl1tii»§yH2 -y h ©IH^OSIKf at lc# S n i. <■ 

S /cti->^ -y 7;V^?ni.<t) ^S«^7d -y ©Sff-©S!it:5- i: ^ SiB^JIf fgofft^ 

h^mmmmx'it. ^mm^t. iiKae?7r-5 'j-feiD'^nsA^^- f-t sna^f so 

ti- h U ^--bT-feSo *?|PJ§©n F U ^--b'^trn- F t" i> * «» t IHic L /c 

- F-r§aSf<DiIM^^^*®OE?ijT?7'7-Y VFA^^ffll^ns (M 

t ^®i|»^7n -y ^7 C)it^^0i§5"N-r § c: i: A^T- 1 §o tft*"^oT. H M ^3"? 1? H S ^ ti S 
nfc«W^£i^a. (D7 -y -fe y 7 U - tcfe S ?tft / ^ftji?. i: LTSil 

« ('>:S:<i:tl-o©ffira^7^'U:t^FJg«^#ty) lulB«^rKSj^ti> M 

SftS t it^^"-. < i: fe2/3. MS»a<D'>^ < t: ?.3/4. $5^; 

[ 0 2 2 7 ] 

+ ^^S^'-^-fe -y F pf'tcta^f ?! = HWfC. #fi^f^-a-t>^i C it § 7 >y -ir > 7 

(f^tJ^^ a,^e^4^^« •7i^»<D#>^<o5'*^S3':^iRijcfett?.€-^i^7n 'y ^ 

CD7<yt>7U-CD)lll?) tiltliW (t/c(ilNI*Ws #^y^'A) 1? S o 50 
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5S ^ W ^ tt K © fc 46 IC. M ^ L < ^ fiij 4 fig ft O tl tt g 46 T M '> r i> o 

^mmic (tffl^lf lo-fo) X ^ U --^i^'-r § c J; A^T- 1 § KH^WT Sj, #Eli (S 

|[ 0 2 2 8 1 

7 -7 u - 10' & lo'""" ^ a i. a © ? ^ ^ = 

Tin vitroyntXT' ( M ^ ti'^ M g BIS fl t T ) $fctiin vlvo^D-bXT (Wx. 
9 i: 5 ii i: liil/S ^ ti.}; 9 o 

[ 0 2 2 9 ] 

■y^O«->«rti»tL<tJZO(7)JllSRlt6*S%Wr§o=&1^S1iK7-n-yi7±©20©^ 

-;^CD;^_,^_/^y/7■§;^f 5o r*iH^®T'tt. W ffl ^ 4" - - /^ ^ 3' :t - 

>^»^^-ti5' :t-/^-/N>^"Tfe5 9 o ^ M « ^ ^' P >y « ^ 1003':t-/^-M 
y ^\ 1-D©5' A->'^>' 20 © 3' :t - - > t fc 20 CD 5' :t - /'^ - > * 

Wricii:3b^i?t§.i|^K«^7P-y^*^fi?^jiTe.nT«^«*4^?<7l^K5^?^ff$^ 

^■©BH5iJ^«tLT«»:7P'yi'^^KPJ-?-tt«*^^^x^f"-Y>'-r§ci:tj;oT) 
ti V ^ > A T 73: o 
[ 0 2 3 0 ] 

:t U 3 52 ;t 9^ F t fc 2 n i. ) ^ {b ^ 6^ K ^ L , ^ n & ^ /^ -Y U ^" -tr' - a 

C LT7--;l^2-l^-*««S«^'7P 'yi7^je^1-i.il^:lcj;oTffS^ 
ni>= z:*Sl:|^^S^:/p -y ^7 aa^ ©•9-1' X'-efe 5 3 . e. ©SH p -y ^ © -9- X" 
a/jN^ < Tfe^t < Tfe j;v^o If^rp -y ^ ©»S Lv^+f-Y 

p. 100,000s S St (:t-/^-''Ny i7"(j-t]#t ^f^O ©SEHT-fe^ 
. TPIJbMbp/b^ p. lOO.OOObp (F^©fiattii^T-&t nS) T-±|5IA'i2bpA^ lOO.OOObp (PJ 

©fiSfs^T#tn^) r'h^m(Dm^Lh^^4 x^^rcmm-^n^o 
$ §^fiti«»c Lfc7b^^a\ -*ii^^«^:7p >y ^7 5fe-r«i46tc2o©-*i«^^ 

^#fiL. ^n6^T--;V$^^T-*fI^««K^P-y^^J^^-r§iIi:tcJ;oTi'F« 
^n?>c r.*SIS^ilill'7P -y ^7 cr)2o©§ia. fe©i±sy L 
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[ 0 2 3 1 ] 

], 3 ^iCjg-a-L^v^T -y -t ^'^S^3i'^5c W & 7 <y -fe ^ Si ^ 

^tfcttaK©^^i?P.tctfcMfi3i»J©W^©S«^^tlS£:-r§7<yiZ'rT*§o fliM 
a X ^ U — - > jig -g- L 1 20 O ^ &' i 20 (D 4^ ^ ;1/ ib fe 7 >y ^ fi L 

o 

#4^^;1/J:bfe7 -y -b^OMgS 
^^aKg)fcfeg'0PA7 -y -fe^ : 0PA7 -y -t a a -7 5 / S fc Si a - 1 F D ^ h U ;1/ 

ij ;V $3 i 7 X r: ;!/ 7 -b F 7 ;1/ X t F 7 7 t; F U y SC o T HPLCSC cfc o T fflU ? n fc o 
*7 -y -fe-f Si^S« - F U o i: J; < «t6-r §o lgffiK<b-a-tlSi«SttOS'*ftfi 

^^-Tc MTtSifgTL. 7'y ■fe^'©a*{ifiT-r^o 

.^fe fig l: F g ^ '> M to g * -fc t>' eeiJ ^ O fc O LDH7 -y -b : LDH7 -y -t ti 7 x ;V ?L 
msciiiifflT-^ ?>*^ 2-^DDvyx;l/KScSijiffl-et^v^c b-^-X U ^It ttJ^Offiffl fi 
mm^'S>i>. /^-yi'^'""^'^VF5rSi!>^€§o ^asa©/^>y^'^'"•7'>yFM7^ti^ 7-yt 

^ fig 7 5 y ife ^ a j3 J: eeiJ ^ O fo O AA07 -y -b : AA07 >y -b Si 7 x ;1/ 7 ^ - 
>*3 J; tf (S)-2-7 5 /-6-t F n ^^S/'N^^-y- ^i^SC^ffl -e t So ry-fUyi^XU (Ample 

X Red) ittijisof£fflti®^^«i^>§o asass?^iit;^ST:•^i^>/^il t A^'5^?n/cc ^^^y^^ 
^'"^ y F^Tt^p* it -r^fc 46 sen aa Si M^±$«T? if «^i^?.o 

[ 0 2 3 2 ] 
QPA7 -y -b ^ 

0-7 ^ ;V7 }\y7'\^ ¥ ( CPA) ®7teSCj;2,r:FU-5--ir"7-y-b'i'%fflV^T. SS-fiia- 
t: F P 4^^^- h U ;V»H©«%^a-r §c OFASi, a -H F P 4f -> - b U ;1/ O M )S 5 7 ;P 

xfc Ffe j;T>*e^7 ^fbti'N'DpHiifija^i-^sc cfc mm-^ n ^ 'y 7 y t Rrnvr . mft^ 

fl-r i. £«nrii:&5Efigtl^4 C S o OPASi. a -t Fp4^->- F U ;V<7)?^jS-r ^7;Pxli 
Y is i:Xf-yT yit^^co pH$iJ » i)- fil Sc D ^ it ^ n ^ ~> 7 y {b i3 t 5 fS L T . ^ Tte 14 
7 y -2-E-^ > y" y -< :y F - ;v ^ 4 u o 

[ 0 2 3 3 ] 
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[fk 2 6 ] 



0H{NH2) — h'j:7— 

I ^ 

R-^CN 2H2O 



OH{NH2) 

Jk + NH3 

R^COOH 



pH:= 10-12 




+ RNH2 + 



"CN 




CN 



NR 



OPA 




EXX.320nin, EMX380nm 



10 



20 



NDA 



[ 0 2 3 4 ] 

m'^^Wi^&.T (omw.K-Dh^ri'^mhrc ■■ z-i/x^u-^yfu-hV (cmn. o.ggs) . 

^ n ^4^->;V7 y x n h U ;V (CHMN, 0.99) . 7-b b 7 X / >7 5 y - b U (APA, 
0.99) . 43 j;t;7 x^;l/7-b h 7;l/xli Fi/7y t F U > (PAC, 0.97) . (05). (R 
MtaJSMrt t^^nrv^S) o 7 X :^ U y (PGN, 0.93) ©fcfc©«*ftSfetfc 
fffiL/co B'^fcSK© 5 3-c)> 5";i/7^-^-;V7 5 /- h 'J ;v (dmb) . (2-7 5 
y _4 _ 4-2; ^ ;V y y - h U ;l/ ) . t F n v' t° 7 7 ;V X ti F 7 5 7 - b U ^l' ( HFA) 
fc'itf t°7"7;Vxt F75y::^ F 'J;V (PAH) It. « » O 7 -yfe * T T ti IP # K 
«7toi!*^fcj;tf««tt<D&v^lS«^^L/£o tulEft-^ftlc ovarii. ^ - 



30 



tu f B 3 o o ^ ti o ^ 7t ~> ^ ±i in ^ ^ ^ ^ 7 1^ y s>' A ;!/ 4? ^ 7 ;i/ X 

t F (NDA) ^OPAOf-^ffl i: t fc. OPAt /c S NDA© -ftl -^)^ ^ ffl /c PAH. HPA&' J; DMBO 

rmmts^^^r^tmm-^n^mm^fm^hv^-^mm^ (is^us^ isg, 190) ^ 

NDAaflgWftfh^ft©fcJ60 t /cBiJ©1^l±5K^ i: t Tit^^nfco L L 5 . 7 -y 
tCiii7'yt^A^ PAC. CMN. CHMN. APA. MNfe <t tf PGN © tif K O T ^ S W t? § o - 

73. mmmmiimmmit^'^vkE. HPAfea;t>'DMBicov^Tf'FSbfc. 

[ 0 2 3 5 ] 



40 



50 
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mitmrnKTc^K. v^xD-hU;!^ (MN) 5:tx;l/aKi: LTSJRL/fco 

E?y»# 187, IBSOif Slg#-?g^tl^^ E?y»^ 187, 188flS^fflE33<i:tfE?iJ»^ 
187, 188Si:iin s i tu^ fif ffl SS i: t K R < fc o ^tt B © )ii)P « M C » ^ ^ ■r\ M 

^ o ?i Tfe 4 c * t3 ?c o 3 a © ffl IS ?i » ri s 1 ^ -rn * ?i ip b T tu 13 ^ a BS s *5 It 

^T^TD- b U ;VOaatt ( L/cTb^o T^^t) ti3fe#^rLfco JXT03«©M8g^»?§ 10 
W^'M^ (B-PER (Pierce) ^ BugBuster (Novagen) fc' j; CelLytic BII (Sigma) ) . OP 

7 5 / K © ^ iP 0PA7 >y -fe C j; § ^ tB (C IP -^^ ^ :^ „ 

I. - F 7" n -t X 3fe ^ L fc o 3:fe S 7" P -fe X a . « © if » . F U ;KD ta 7j< » fc' J; tf 
0FA7'yb-l'£|iS«llD'7-ri'D^f.<^-7°l^-FTtTt3n§o •7>'rPnFU;l/?:c:© 
-^7 x;l/«S^JlV^Tl^aL/co C(D»WT-(is ;^)lM3tfE?g|5fitiSftl§^Safifi (GS 
SM (^S) ) «Sa^t^ X F ^B'^/co 3-D© P - ^^ii^/c : iB^J#^ 101. 102> S^OS 
^ 187, 188. Jsit/S'^^ (3 > F P il LTitffl) □ 10:33 <t tf' ZOmM^ 5. S /c 0 

uMn > h a-;l/lcoi/^T4ocDB#j#,l?iP7j<i3-i?^1^£L/co 20 

J-XluO^^T-ii. E^JS^ 187. 188© ^' P - >^ 7 X r:;l/7-fe b 7;l/x t F 7 / t 
FU>SH (d ©SKtcWLTluEP^fiffitt^S^^ ^i/') IcMLTp't. Stttili^^ 
ti -3 /c o 

0PA7 •y-t'l'tJ. a-t: Y n ^ =y ^ ^X3 a -T ^ J =- V U;l/*K©ffi#©#ft^1^tB"r§ 
d t ^b'^ |ij 0^ L fc o ^§li{t:^!i%a*7-i'-b^-l?S^C^WfirH6irfciiA^ fl§ flS i^. f b ft 
o v^ T a ^ § g S © 1^ fcB © il L ^ /c o ^f" V > F t M T i. PtS a . ff. g l£ ^ 

ffl r$ » % . in s i t u ?i » ^ IB Sa l; fc a 1^ ?S » ^ IB 11 V ^ fc J: t C W -e ii ^ o fc 
o tulB7 -y-fe^ 7 v:/!^- F ^^t/TlcSLT v^§o tu IB W T- ti . 11 D 7" b - F ± T Iffl BS 
^ii^l^-li:. *H i: >'4^3L F ^ p> 7 -tr ^ n § o jS © « S* ^ n-f 
. SS)^b*^SBT-fc?.o P'tfc^T©:^ F U ;l/A^ltS«S)S?r5^L. |g ffiK^b ^ ti (4 ffi 30 

[ 0 2 3 6 ] 
^ 7 71/LDH7 -y -fe ^ 

>'7 / t: F U y © - F U ^-■1i'tt«iJP7j<^^fi?li: i T^fig ^ n§ a - t: F d 4^ ~> 

K © tr © i6 ^ ^7 f- - F -r t: F P - -tr ( L-LDH) \z i.-^%%^Wi%^M^\^f^o 
t FP^-i'- F 'J ;V»«az:i^#*£fcti1tW»*tJ: J: o T«W?n-r\ LfcA^oTtHfi 
tlKST^L^V^o ^S!lil?n^l'^«Sa?t»feiaLDH^T7^-y i/^^/'^-^^FStt^^U^ 
fflfiJS»ti©ii^jSfbS fcti--? 1^ -y F fbt J: -p T/^ -y :y FSttSI^* ^ n§ 

(H4#BS) o 

*0Jia»Cli^xLrc::i F U -5 - L T m IS © D- *5 J; L-7 -f - F x t F P ^' f" 40 

-€©gtt:fej;tf^fft§*?tt^li'<fcoD-fc'cfctfL-7x-;VfL®^3-tf©[S:^C5it]^LDH 

fc D-*5 J; tf L-LDH:^ !±i -r i. 7 -y -tr ^ © * a tt ? n fc o 

[ 0 2 3 7 ] 

iaC30©ttfe»S^P'^/c. MIBt^ V^-rnfetiT©^ F^yU : NET ( 

3,3-S>'^ F^S^-4,4'-e7 X :^ b:^) X [2,(4-:^ F P 7 x )-5-7 x :^ ;1/-2H] - a 
U F) . MTT(3-(4,5-v'^ 7 V'-;V-2— f ;V)-2 , 5- v"' 7 x - x F ^ V U A 7 P 5 

F). INT(2-(4-a - F 7 x:::i;l^)-3-(4-::: F P 7 x :::.;V)-5-7 x -;V-2H-x F 5 V U A 
^7 D U F ) „ Ein 6 ^ tB S © i fig * © 1^ it » 14 a ^3- W © it L ? % ffi e L fc „ d tl » T 50 
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D-5-X;V* 7 jl-JV)-2E-7- hy^V )V ^ 7 =- U F)^ffFfi L /cc 

XTTli Rl?§tt<D0j!*fe4figtl^3E Ufc*^ »KA^"^j§ttT> L ^ T 111 D ^)-«T± O P^S S 

P -9- X U y ^ P ^ fc o Ix -9- X U > O K fb K * o T 1^ y 7 1- y *fe ^ ^ n ?. o it H *3 J; tf 

(*5itf««ft) ^€«Tt§o LA^L^*^'p>. «S©««itta c ©xy-;l/<DT*Slc 
LDH7 -y -b-rsic^^O^ftTT-as Ji^gS li ^ ^" ^ "^^ > F « 7^ / ®iR ^ 4 D fc 
^7"^ >i7 > H >/ i7'-:j-;l//b^90%)gi'> bfco P ft 21 t; K « . ji^Dfctt ( 14. IrcfTS^)-) t 

TB*3<i;tfM9) ^rdiMM^M^'M (B-PER. CelLytic*5 J: tf BugBuster) i !3 4 C i> >y 

<^ ^7- ^ :y F a « ^ ^ n ^: *^ -3 fc o 

[ 0 2 3 8 ] 

4^ ^;VAA07 'y -fe -^^ 20 
^m(DrclsbK7 Z /mt^-y^'-'iz (AAO) t J;S^)-7t^H/f7>y-{r-r:&li?ILfco 
7'yfe-<g>l§%^:lrai'ao5i:liE 

±mr^Wtmhrc i: b fttaoz^y •b^O*attiz:IEta2,2'-7i>V-v'-(3-x5^;V-< 
>y9"7yU y-e-X;!//^^^) (ABTS) It tH^^fflV^/i:„ L L ^ 6 > S ^ T ^S; 
^fcOT'. Aiax 510nni-e^^«?n§7xy-;l/75/7y5^l^y y (PAAP) tB ^ ^ ffl 
V^T $ P. CW-^fco 3i^ftStt%ff -r SP**"!. 4-;^^;l/-P-Y~>>'. 7 x ::i ;!/ 7 -5 ::i > 
. (S)-2-7 5 y -6-t F n 4^ i/'x^^-y- *5 cfc t;tert-D > O #M » f* O l/"' T M. tB $ 
tl fc o il © 7 >y -fe -Y a ^ ;P 7 X ;l/ U ~> > C {± 5i ffl ff . 7 x ::i ;l/ i?" U >/ > T B & 30 

g^PftSli 7 X ::i;l/7 V- :^ tCOV-'TOA^ P. ISmMTff » L /Co Z.<r)^U\t, iifiAnmM* 

Sate?§»?t?S> BugBuster (BB)\ > R» fflMS (BPER) 43 J; t>'fflEg»MS 

(CLR) ^^VlillSfcSAP L. il t A^^^^nfco lfflSS^»tl (cl) 

C)gsioii/^-y^^"^'i'VFf§&*4C^;6^orc„ tt|%ftK7x::i;V7-bF7;Vxt: F75 
y n F ij ;1/ 7. ;b 7 X - F (PAS) O ^tP S <D ^ » L ^ V> C i: A'*^ ? tl /c o 
[ 0 2 3 9 ] 

AAO^ lmM» K rl e S -e S It Stt ^ ^ L /c „ AAOP *tD?ISJ3j;t5S»H<DS«^li 
IP L T s L-AAOfe J: D-AAOft ||CD3g*^i7'v70it'*Cj;D3£<^il^-^±ctdi:M^/c:c 40 
PAAP. HPR43 j;0-'AAO©^«?l^A^*5ajT?. H ^ ^ n § g It ^ g ft ^ ^i: ^ il ^ ^ n . 
M IB 7 <y -t fig ^ 5& i7 X ;v iS: T 7 -y -b C S ip L T <fc ^ c: 5t E ^ n fc „ 

^ « aa © AA07 -y -t « b ;KD <y ^7 ^" 7 "^7 > F II ^ $ n . il n TBSo i tf LBif 

5i±g±fi* tc^fti- § L-7 5 y § © -e $. o fcc fflsa^j5fer#L ? e. cM9J$ii tsss 

•r § il i: K J; :3 T/^ >y ^ ^7 >' Fai^* ^ tifco J-X!t ® :^ T © . fflfla^O.2% 

©/7';V3-X^$t?M9lgttT-ii5l$^i:/co rt »« IS ti # ?§ »iB J: 0 Id "f £ ft » K iS 
LfefcttT-fe o fco LfcA'«oT. »(i^St?fe§o ia?iJ«^ 187. IBBtis HPL 

jg/N'T 7«;l/-7°-y FHItt ( fij ;^ I536'i7 x ;!/ 1 fc a ^" F U -y x «S) T d 7 -y -fe 
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itr X& (Molecular Probs) 1? ^ M IH li Ift t M 7^ tt © W V ;1/ 7 -i" > (A„5 

45nm ; Ae.590niii) ^^^t^o 7 x :^ ;l/ 7 ^ - > ct (S) -2-7 5 / -6- 1 F n ^ 
^y^O«*ftfi^{¥SLfc (OA^ P. 100/i M) . 
[ 0 2 4 0 ] 

7 >y -fe-r ittfbOfcfcOpttCfei/^T, m^SttftlfflSav-x -r (FACS) 

b U 7 --^f^ilffllS^ V-i' >7 D ^ ^-r/l'- h (M9. 0.2% ^""^l/n-X. 0.25mM©IPTG 

^-uy hu-)i^m^rc : mnm^ loi, 102. epjs^ 187, 188. mnm^ 29, 30 

33 ct S ^ - 0 « y - x ^' y ^ cQ a IS © 4 # je a -- £ T- a 1/ ^ c: J; fij 0J b fc o 
LfcA^oT=inri-t5li3±lf»l5?A^^ftOi^il5aSa^-^'f'^a^-r^-7°b-ht?il)P 10 

^ ^ U ^ ^-fU- h (DM^n XI>ilBm30% (-< >4^:i-^-^^-*ff : 37°C. 85%ffi 

MUS. (RH) ) T-fe5o 95%RH<D'r a ^- ^^ — ct § i — 3 y-ea^fgn 

7. J± 1 B a t) 1 % G M L fc o 

S.SmMfeO- h U ;VcD#ftTT-<DlulB30<D-9-7^ □ - > 0 1§ ® tl ^3 HPA- b U ;V ^ 

it5l^-lJfc-9-7i' n->ti. 7 > ^ -y ^ 7 ttl* ffl^ ^ L fc i: # . t: K n 4- 

y ;i/ D -r > ( HNL) (D^A^mmr ^ - h ^) ^y-^^-^mmt tif^^zntco #*tts 

ttti40^^PJ^^n/&o «fla^pH7-eji5i$^ifc i: SmM^^iS^ 5HPAT-M Sana tin* 20 
Wfiy ^ nfcA^ fflaa;^pH8-?-j^5l^-(i:fc«^ati5iS0.1iiiM;&®x §HFA-t?ffl]»J$ n/£o 

HPLCt j;§AA0£DgS^5tE-rSfcfetC. © ?! © HPA ( 40mMt TO ( (S) -2-7 5 7 -6- 
t: F n 4^ >"\ 4^ -9- y » K f § HPLC^ m<ommz <Dtc^) j; S IS IS #M flS ?i W 1% C E 
^IJH^ 187,188) ^JlV^TMJS^^iEiLfco 
[ 0 2 4 1 ] 



HNLtc^tfT ^ AAOfe J: tfHPLC-r- OitK 







%ee 






[HMLlmM 


AAO 


HPLC 


AAO 


HPLC 


40 


89% 


100% 


17% 


18% 


30 


89% 


97% 


29% 


36% 


20 


86% 


97% 


21% 


34% 


10 


78% 


98% 


13% 


35% 



[ 0 2 4 2 ] 

HPLCfc <t§7^'J-r:>' Ji V^fc20iiiM©SHIBH t ibS L T. J: 0 fi S T 7 ^7 U 
- y ^7" ^ J6 -r § il J; A^" S m O <I D ^ ^ U ^ § © S ^ ^ t- § fc i6 t . 3 a D O 
?ilgSBH^ffl(/^TiB5lJ#-^ 187, 188T?^S%^ft Lfco # ^ ^ 3fi -f O T ^ iEffi L . W% 

[ 0 2 4 3 ] 40 



(118) JP 2007-252382 A 2007.10.4 







[HPA] 


mM 


10 


20 


30 


1 


2 


3 


0. 1 


0,2 


0. 3 




#1 


60 


54 


72 


61 


64 


63 


60 


63 


60 


mm 


#2 


57 


62 


69 


58 


57 


53 


32 


51 


37 




#3 


53 


62 


69 


60 


55 


52 


79 


103 


72 


AVG 


57% 


59% 


70% 


59% 


59% 


56% 


57% 


72% 


56% 




[HPA] mM 


10 


20 


30 


1 


2 


3 


0. 1 


0. 2 


0.3 




#1 


27% 


27% 


37% 


34% 


29% 


43% 


37% 


29% 


42% 




#2 


42% 


43% 


49% 


48% 


42% 


56% 


46% 


44% 


54% 




#3 


31% 


32% 


43% 


22% 


29% 


27% 


46% 


27% 


35% 



[ 0 2 4 4 ] 

M9 0.2%^*;l/=i-X. 0.25mM IPTG«« « C f±^)- it $ n /ell flS ^ ffl T 384$ « ISSG'i' 

& 7 -y ■fe^' L ^ v^Tb^ HPA^7 y ^ t ^ 1 1 i>tmmmM(omtni<i^wr' h ^ C t 

UM t (D 4 y ^ a. ^ - iy a yilfP^^liSLTfc<J;v^„ 
[ 0 2 4 5 ] 

L-2-7 5 y -e.G-v* ;^ v^->^^^yM 

[ 0 2 4 6 ] 
[ft 2 7 ] 




5. 5-i>^h^i^^ly^±-)l 5. S-iyj^h^iy^y^ L-2-TSy-6, 6- 

[ 0 2 4 7 ] 

- ), ,j 2-7 5 y-6-t: rti^>'-\^^y=- h V ;V^iilP7j<^^-»LT(S)-2- 

7 5. y-Q-t. ¥ n^iy^^"^ ym^i^h . 1-7 ^ / MlcMt ^MiRH^'^-t ^ c t'ff'^^ 
^ n fc „ h U ^ - -if ^ g W 5 , S-v* h4^i/-^>^-f-;V75/:::^hiJ;V-e7,^U-- 

afe # T § fc 46 C ^ a n h i; ^ - o T GSSM ( iS #; ) *3 J; - y U 7 -b > y'' U - 
(itll) ^^SiL/cc 2-7 5 y -6-t. F D 4^ v"n4^-9- >- b U ;i/^^fiaK»t;:l!P7j<^'-» 
LTL-(S)-2-7 5 y-6-t: Fo4^>'^4^-9->'^^3fe^-riiCttoV^T-FU^--!i'^ll 
Mhtco L L ^ 7b^' e. . b-rA^^J«3iWffi»*'!il Oiffi^gW^i-?. L-2-7 5 y-6.6->? 
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^ ^4^>/'\iS:■•^j-yMtir^T^l^^tlTl^§o il O ti it » * O jS 14 *5 i tf M fft 31 tt K 
^7 b ;l/ ^ 7. ^7 iJ - - y b ft o 

tc>r^1-;5»«©g^tttcoi^T© j; ^) Jl^^^^ff n§ o xi' U - - >' ® M 

^t-si«^GssM©fc*tcajR-r So mmmmiD^m^mmmKm^^r . m^nrc^mw^ 

7, ^ V ~=-y ^ o HPLCij^ifjf i § 7 y S > b ©ESUmtc, 

GSSM t^nvx. e>'-y7-fey7';- (SIf) ^^P* (^©9-5©'>^<i: 

^ lotiL-2-7 = y-6.6-i^";>< b ^s/'N^HtiyKE^fr ?.ffitt33j;tf ^liS*^ 14 tcM UTS 

tsa^^iET^nSo cna©g«awfi^JiTiE?iJc^«i4**itt-rsfcJ6cSKsn 

$?>t. *%Bjm> 1) W 4^ x -f -y ^ M (dynamic kinetic resolution) tc J; -3 T . C 

n5.75y-bU;i/^a6^a-75ys^^gi-rsc:t*^tr^s»*<Dii«^^fft-rso 
*^0jiasft> (R)-2-7 5 y-6,6-s^'y b ^^-y-^^-y-y® (7U>'>') ^sgt-oi^T^ - 

2-7 5 / _6-t: K P 4^ >"\ 4^ :^ ® e: © ^ ^- -r -f -y ^ i^Mm^iO Tc ^ (0 ^ f J^/MM. t L 

Tjiv>p.ns-efe55o 

fS«a-7 = yK4^i5aaTlCg^^ns : 
( i) D-4-7 ;V :t P 7 X ;V ^' iJ -> > 
[ 0 2 4 8 ] 

[ft 2 8 ] 30 

{ i) D - 4- :?;U:tP3'x:::;i,^*g e/> 



CN _ „ 

40 

[ 0 2 4 9 ] 

(ii) L-2-7 5 y -6,6-i>'y h:^>''^4^-9-yS (7U>':^) 
[ 0 2 5 0 ] 
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[lb 2 9 ] 






[ 0 2 5 1 ] 



D-4-7 a 7 X - ;V^^"iJ Vte <fc T>*2-7 5 / 4,4-i>' f- ;1/ ::i h U ;1/ C 7 U 

oj.x±ofyfflirti^- h u ^--if ottffiSi^^iiBttc^ss-r ?.o 6 tc\ (s)-2-7 s y.-e 

-t Hn^$^'\4^-9-y^©4^KOV-'Tt: FP*v"^>^^-^l'75y - h 'J;Pte>ltLT 

X')'-yi'^3-ffl©/cfe©S:&§g3ifb^llffit-i.o 

a -7 5 y h U a -7 S y KtCiijn7j<53^»T §^ii©mf»aWS^ - F U ^--li"^ 
tfco une.Ciif*ttfe-Sao75y-hU;VOS*?ti?>M{»#^j:i3^!?tycli:A'!a^^ 
nfcA^ mW~hVy-'^(0^r£^y^^V-:=-yif. M % *3 J: ?>' C 43 It § ©J PI H ? 
. MIBS)iS^ffTT:-075y-hU;VSK®^-tr5{b©jie-?rfe§o 
[ 0 2 5 2 ] 
%Si^.75y-h'J;VC'7-bSfb 

mW(OXmii. 5t«S75y^h U;K0^^r5{bA^^!El;§^ft%^x^^SK> 7x-;V 
ij J/ / - b U ;l/;|r ffl v-'TSSji-r ?) c i: T-fe § o ^ -fe 5 fb © a TIB P /c <D 

#sns*^ ft/c L cine. cpi^^ti^i/^o ^n^©siie^3ifflttc=};;5ffi5feiiMfiiK u/t 

i^M43 i Rjifb^ig-s i: -r § o 

(2) gEftiOfb^Kl^-tr 5 ftffl (^J^tf7;VxtFs ^b:/. HfiS^ ^Bi. ^M^t 
}V47.m.-ftE) ©SiPo iine.<D^-fe5lbaiJliffipHtF-^-b 5{b^3afbT§o 

(3) N-75^;Kb75y- h y;VSI»f* (^lJ^lfN-7-b^;l'7x::i;l/^"U ->y- b )^ 
) (c:n6li<fc!3S^tc^-b:5{b-eti>) o N-7 -fe 9^ ;V 7 x - ;V i^" y >/ y - h u ;P 
C)^-&. 7-b^;VS^^gT§aiRWD-7t/5--lfa-hy^--fe'4i3gti©3t#W|iSS^ 
1ft i6 ?) t? 5 d o 

(4) nti^tDffifflc WIB©^-^-a:SaK j:-:3TMi£^n§^-b5fbti«7j<tt*ilffi-(? 

(5) - FUv--lf^<3;t;75y-hU;b^-f7--tr'^#ty 2-B 1'007 
= yK^-lrV-€;6^]SBfjSt?TUIg^nTl/^ii*^ 7x-;V-:fe<J;l5 7;l/:tD7x-;b^'U 
~>y-bU;bC»-r§gtt^cOV^Tf-XF$n?.T-&5'5o Kft]©7 = y®75 F^-bv 
- t: ^" > F ^ y 7 -t V - S fc ffi O II S Rl 11 * -rn CD V -b -7 - -If i: ffi ^ tt 
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85% R 


185 


186 


44% 


79% R 


187 


188 


60% 


78% R 


197 


198 


100% 


87% R 


217 


218 


72% 


82% R 



[ 0 2 9 0 ] 



(144) 



JP 2007-252382 A 2007. 10.4 







4-7'p^-7^^-r>^ 


DNA 










% 


ee % («Mttfr) 


3 


4 


12% 


92% R 


5 


6 


54% 


78% R 


333 


334 


48% 


93% R 


13 


14 


55% 


89% R 


15 


16 


57% 


92% R 


19 


20 


60% 


92% R 


29 


30 


58% 


93% R 


33 


34 


52% 


49% R 


47 


48 


60% 


92% R 


55 


56 


56% 


94% R 


57 


58 


60% 


81% R 


86 


86 


41% 


84% R 


261 


262 


48% 


94% R 


267 


268 


43% 


94% R 


97 


98 


53% 


91% R 


275 


276 


37% 


42% R 


279 


280 


59% 


2% R 


283 


284 


49% 


94% R 


331 


332 


42% 


89% R 


291 


292 


47% 


94% R 


101 


102 


68% 


77% R 


383 


384 


67% 


65% R 


385 


386 


66% 


99% R 


303 


304 


44% 


6% R 


139 


140 


61% 


95% R 


145 


146 


65% 


89% R 


167 


168 


54% 


92% R 


169 


170 


53% 


64% R 


185 


186 


56% 


94% R 


187 


188 


56% 


59% R 


189 


190 


59% 


6% R 


197 


198 


56% 


85% R 


215 


216 


44% 


65% R 


217 


218 


57% 


96% R 


221 


222 


56% 


55% R 


223 


224 


91% 


1% S 


231 


232 


8% 


94% R 


249 


250 


55% 


89% R 



10 



20 



30 



[ 0 2 9 1 ] 



(145) 



JP 2007-252382 A 2007.10.4 



DNA 










W% 


ee % mMm^W) 


5 


6 


80% 


10% R 


15 


16 


>90% 




29 


30 


80-100% 


< 20% R 


47 


48 


40-50% 


<25% R 


55 


56 


>90% 


<20%R 


57 


58 


60% 


40% R 


85 


86 


70% 


32% R 


101 


102 


100% 


<20% R 


383 


384 


75% 


62% R 


385 


386 


71% 


45% R 


139 


140 


100% 


<20% R 


167 


168 


>90% 


<20% R 


169 


170 


89-90% 


<20% R 


185 


186 


-80% 


-25% R 


187 


188 


84% 




189 


190 


~90% 


<10% R 


197 


198 


>90% 


88% R 


215 


216 


10-20% 


< 20% R 


217 


218 


52% 


86% R 


221 


222 


20% 


R-MtR^^ 


231 


232 


20% 


80% R 


r n ? 9 ?. 1 


DNA 




y 3L=-;V:^ ^jv^' y yy 








ee % (ft^Mttf*) 


189 


190 


52% 


45% R 



10 



20 



30 



[ 0 2 9 3 ] 



(146) 



JP 2007-252382 A 2007. 10.4 



DNA 




K 












W% 


ee % m^m^m 




5 


6 


54% 


3% R 




333 


334 


53% 


2.5% R 




13 


14 


56% 


2. 1% R 




33 


34 


52. 30% 


6.9% R 




261 


262 


54% 


4.5% R 




267 


268 


44% 


22% R 




97 


98 


55% 


2. 1% R 




279 


280 


55% 


7.5% S 




283 


284 


45% 


0.2% R 




291 


292 


54% 


0.3% R 




303 


304 


55% 


3%> S 




[ 0 2 9 4 ] 












DNA 




2 












ee 70 KmwWi^Vf) 


5 


6 


24% 


86% S 


333 


00/1 


6,1/0 


oco/ c 

DO /O O 


13 


14 


16% 


90% S 


15 


16 


<10% 




29 


30 


8% 


78% S 


55 


56 


80% 


55% S 


261 


262 


11% 


79% S 


361 


362 


6% 


72% R 


267 


267 


25% 


90% S 


97 


98 


14% 


88% S 


279 


280 


35% 


93% S 


283 


284 


14% 


85% S 


343 


344 


19% 


67% R 


101 


102 


9% 


83% S 


103 


104 


30% 


91% S 


303 


304 


34% 


91% S 


145 


146 


20% 


85% S 


167 


168 


35% 


54% S 


185 


186 


13% 


86% S 


187 


188 


50% 


60% S 


189 


190 


5% 


62% S 


197 


198 


12% 


88% S 


217 


218 


100% 


52% S 


221 


222 


32% 


79%) S 


249 


250 


8% 


87% S 



10 



20 



40 



50 



(147) 



JP 2007-252382 A 2007. 10.4 



L u a 0 J 

DNA 




2-T $ /-4,4-v';^ ^/V-O"^ >-M. 








ee % m^m^m 


55 


56 


-40% 


<20% S 


59 


60 


30% 


>95% S 


267 


268 


25% 


90% S 


103 


104 


30% 


91% S 


167 


168 


~40% 


<20% S 


221 


222 


32% 


79% S 


r n ?. 9 B 1 




DNA 












w% 


ee % m^mmt-) 


321 


322 


33% 


56% S 


23 


24 


20% 


5% S 


31 


32 


36% 


68% R 


39 


40 


17% 


5% S 


293 


294 


100%) 


65% S 


41 


42 


35% 


45%) R 


43 


44 


40% 


85%) S 


49 


50 


75% 


66% S 


61 


62 


56% 


80 %o S 


73 


74 


100% 


5% R . 


259 


260 


95% 


33% S 


335 


336 


96%) 


62%S 


83 


84 


100% 


49% S 


93 


94 


80 %o 


50% S 


95 


96 


57% 


60 %o R 


271 


272 


75% 


60%) R 


273 


274 


100%o 


45% S 


275 


276 


20% 


3% S 


99 


100 


90% 


82% S 


107 


108 


80% 


40% S 


109 


110 


80% 


60%) S 


115 


116 


60% 


63%) S 


117 


118 


20% 


4% S 


125 


126 


20% 


6% S 




127 


128 


20% 


8% S 




129 


1 130 


20% 


9% S 





10 



20 



30 



[ 0 2 9 7 ] 



(148) 



JP 2007-252382 A 2007. 10.4 



DNA 










W% 


ee % mummt-) 


133 


134 


30% 


8% S 


135 


136 


30% 


7% S 


113 


114 


20%) 


20% S 


161 


162 


70% 


66% S 


171 


172 


52 %o 


60% R 


173 


174 


20%) 


83% S 


175 


176 


87% 


45% S 


183 


184 


50 %o 


57% S 


189 


190 


20%) 


8% S 


195 


196 


89% 


89% S 


205 


206 


90% 


73% S 


207 


208 


76%o- 


85% S 


209 


210 


98% 


75% S 


213 


214 


70% 


86% S 


227 


228 


99 %o 


31% S 


239 


240 


22% 


100% R 


241 


242 


40% 


62% R 



10 









DNA 












ee % mumm^) 


17 


18 


60% 




321 


322 


70% 




49 


50 


70% 




61 


62 


70% 




105 


106 


>90% 




115 


116 


70% 




195 


196 


55% 




213 


214 


65% 




237 


238 


60% 





30 



[ 0 2 9 9 ] 



(149) 



JP 2007-252382 A 2007. 10.4 



DNA 










ee % mum^m 


W% 


3 


4 


1 s 


22 


5 


6 


97 R 


100 


333 


334 


93 R 


100 


9 


10 


8 R 


21 


13 


14 


98 R 


100 


15 


16 


96 R 


100 


29 


30 


99 R 


100 


33 


34 


95 R 


100 


35 


36 


3 S 


15 


39 


40 


35 S 


14 


47 


48 


97 R 


100 


r n 3 0 0 1 


DNA 










ee % mmmm^) 




55 


56 


99 R 


100 


57 


58 


96 R 


100 


75 


76 


52 R 


56 


257 


258 


26 S 


12 


81 


82 


16 S 


23 


259 


260 


47 S 


15 


83 


84 


46 S 


14 


85 


86 


83 R 


20 


261 


262 


88 R 


100 


361 


362 


14 S 


22 


267 


268 


96 R 


100 


97 


98 


99 R 


100 


277 


278 


41 R 


13 


279 


280 


28 R 


100 


283 


284 


94 R 


100 


331 


332 


87 S 


100 


299 


300 


68 S 


12 


351 


352 


89 R 


100 


317 


318 


55 S 


14 


343 


344 


21 S 


49 



10 



20 



[ 0 3 0 1 ] 



(150) 



JP 2007-252382 A 2007. 10.4 



DNA 










ee % mmm^Pf) 




291 


292 


81 R 


100 


287 


288 


8 S 


22 


383 


384 


80 R 


100 


119 


120 


31 R 


14 


385 


386 


99 R 


100 


303 


304 


45 R 


100 


139 


140 


97 R 


100 


145 


146 


95 R 


100 


167 


168 


99 R 


100 


169 


170 


99 R 


100 


185 


186 


99 R 


100 


187 


188 


99 R 


100 


189 


190 


9 R 


100 


197 


198 


99 R 


100 


209 


210 


15 S 


9 


215 


216 


88 R 


100 


217 


218 


98 R 


100 


221 


222 


85 R 


58 


225 


226 


36 S 


14 


231 


232 


91 R 


100 


235 


236 


87 S 


22 


237 


238 


18 S 


8 


239 


240 


35 S 


16 


249 


250 


98 R 


100 



20 



30 



[ 0 3 0 2 ] 



(151) 



JP 2007-252382 A 2007. 10.4 





DNA 




3-t: KD^v'-4-v'Ty|& 

m 








EE% 






1 


2 








3 


4 


4 S 






7 


8 


6 S 






333 


334 


6 S 






9 


10 


16 S 






11 


12 


8 R 


104 




15 


16 








17 


18 


16 R 






19 


20 


7 R 






21 


22 


6 S 






321 


322 


51 R 






25 


26 


19 S 






27 


28 


6 S 






27 


28 


100 S 


111 




29 


30 


16 R 


100 




31 


32 


54 R 


127 




33 


34 


12 S 






35 


36 


100 S 


35 




37 


38 


100 S 


87 




39 


40 


24 S 






293 


294 


12 S 


91 




255 


256 


65 S 






41 


42 


100 R 


16 




43 


44 







10 



20 



[ 0 3 0 3 ] 



(152) 



JP 2007-252382 A 2007. 10.4 





iB?i|#-i- 
DNA 


iE?iJ#-i- 


3-t: Kn 3(^v'-4-v'Ty ^ 

it 








EE% 






47 


48 


38 S 


96 




49 


50 


52 S 






55 


56 


92 R 


122 




57 


58 


100 S 


73 




59 


60 


100 S 


100 




61 


62 


18 R 






63 


64 


10 R 


9 




69 


70 


2 S 






71 


72 








73 


74 


100 S 


3 




325 


326 


73 R 


4 




77 


78 


100 S 






257 


258 


3 R 






259 


260 


55 S 






83 


84 


34 S 






261 


262 


22 R 






361 


362 


4 S 




r n 3 0 4 1 




DNA 


iB^I#-§- 


3-t Kn^v'-4-v'T/gS 








EE% 






89 


90 


31 R 


116 




297 


298 


24 R 






91 


92 


6 S 






267 


268 








93 


94 


58 S 






95 


96 


21 R 






97 


98 


17 R 






275 


276 


80 S 






279 


280 


9 S 






281 


282 








283 


284 


23 R 






313 


314 


12 S 






351 


352 


11 S 






309 


310 


28 S 






291 


292 


13 S 






287 


288 


100 S 





[ 0 3 0 5 ] 



(153) 



JP 2007-252382 A 2007. 10.4 



mm 


&m9^ 

DNA 




3-t F t3^v'-4-v'Ty Sffi 








EE% 






99 


100 


100 s 






101 


102 


80 S 


61 




383 


384 


8 R 






103 


104 


100 R 


98 




105 


106 


13 S 






107 


108 


100 S 


79 




109 


110 


100 S 


79 




111 


112 


91 S 


32 




113 


114 


100 S 






115 


116 


66 S 






117 


118 


22 R 






119 


120 


13 S 






119 


120 


100 S 






123 


124 


20 S 






385 


386 


13 S 






125 


126 


25 S 






127 


128 


92 S 


106 




129 


130 


100 S 


22 




131 


132 


100 S 






133 


134 


86 S 


14 




135 


136 


22 S 






139 


140 


16 S 






113 


114 


100 S 


108 




143 


144 


100 S 






145 


146 


100 S 


100 




149 


150 


3. 2 S 






151 


152 


8 R 






153 


154 


35 S 


39 




155 


156 


100 s 






157 


158 


26 R 






159 


160 


100 S 


71 




161 


162 


64 R 


122 



10 



20 



[ 0 3 0 6 ] 



(154) 



JP 2007-252382 A 2007. 10.4 





DNA 




3-t: Ki3=¥v'-4-v'Ty|g 

m 








EE% 






163 


164 


10 s 






167 


168 


10 R 


106 




169 


170 


14 R 


38 




171 


172 


27 R 


33 




173 


174 


20 R 






175 


176 


31 S 


58 




177 


178 


100 S 


11 




179 


180 


100 S 


75 




181 


182 


100 S 


58 




183 


184 


100 S 


19 




185 


186 


100 S 


78 




187 


188 


7 S 






189 


190 


5 S 


104 




193 


194 


7 S 






195 


196 


95 R 


100 




197 


198 


100 S 


64 




201 


202 


100 S 


132 




253 


254 


4 S 






203 


204 








205 


206 


64 R 






207 


208 


95 R 


100 




209 


210 


95 R 


100 




213 


214 


25 R 






215 


216 


100 S 






217 


218 


11 S 


109 




219 


220 








221 


222 


26 R 


100 




223 


224 


5 S 






227 


228 


52 S 






229 


230 


31 S 






229' ■ 


■230 


100 S 






231 


232 


100 S 






233 


234 


35 S 






235 


236 


6 S 






237 


238 


95 R 


100 




239 


240 








241 


242 


9 R 






243 


244 


100 S 






245 


246 


5 S 






247 


248 








249 


250 


21 S 


98 




251 


252 


5 S 


mmmm^tifz 



10 



20 



30 



40 



[ 0 3 0 7 ] 50 



(155) 



JP 2007-252382 A 2007. 10.4 



DNA 










t?t; /O \^^^^ tic r-r / 


M% 


5 


u 




63 


97 


98 


95 R 


100 


101 


102 


92 R 


92 


385 


386 


96 R 


100 


185 


186 


92 R 


90 


187 


188 


90 R 


100 


197 


198 


93 R 


74 


217 


218 


90 R 


100 


235 


236 


91 R 


30 



[ 0 3 0 8 ] 



DNA 










ee % mMi±m 




5 


6 


85 R 


100 


55 


56 


90 R 


100 


97 


98 


93 R 


100 


383 


384 


97 R . 


100 


385 


386 


97 R 


100 


139 


140 


88 R 


100 


145 


146 


93 R 


100 


167 


168 


85 R 


100 


185 


186 


93 R 


95 


187 


188 


96 R 


100 


197 


198 


86 R 


100 


217 


218 


80 R 


100 



[ 0 3 0 9 ] 









ee % (mmm^m 




386 


98 R 


100 



[0310] 







3-y n ^-r Vr/v^ 


DNA 










ee % inm^m 




385 


386 


99 R 


100 



[031 1 ] 



(156) 



JP 2007-252382 A 2007. 10.4 



DNA 












ee % i^WM'\ii^) 


W% 


5 


5 


82 R 


50 


15 


16 


92 R 


45 


55 


56 


97 R 


45 


85 


86 


97 R 


40 


97 


98 


98 R 


45 


101 


102 


95 R 


50 


385 


386 


99 R 


100 


167 


168 


97 R 


50 


185 


186 


97 R 


50 


187 


188 


95 R 


50 


197 


198 


79 R 


45 


215 


216 


89 R 


40 


217 


218 


98 R 


50 ^ 


221 


222 


68 R 


45 


r 0 :^ 1 2 1 




DNA 










ee % mWM^ti^) 




13 


14 


95 R 


85 


97 


98 


93 R 


40 


101 


102 


96R 


100 


383 


384 


98 R 


100 


385 


386 


98 R 


100 


125 


126 


95 R 


20 


127 


128 


75 R 


4 


133 


134 


97 R 


20 


145 


146 


96R 


100 


169 


170 


97 R 


100 


187 


188 


95 R 


100 


201 


202 


98 R 


9 



10 



20 



30 



[0313] 



(157) 



JP 2007-252382 A 2007. 10.4 



DNA 














13 


1 A 


nn p 


100 


97 


QR 




100 


101 






100 


383 






100 


385 




yo n 


100 


125 


126 


83 R 


16 


127 


128 


33 R 


13 


133 


134 


42 R 


15 


145 


146 


69 R 


100 


169 


170 


62 R 


100 


187 


188 


55 R 


100 


201 


202 


59 R 


15 


r 0 3 1 4 1 


DNA 










ee % (m^^^Vf) 


w% 


5 


6 


94 R 


100 


13 


14 


94 R 


100 


29 


30 


95 R 


95 


47 


48 


95 R 


100 


55 


56 


92 R 


85 


57 


58 


95 R 


100 


97 


98 


96 R 


100 


383 


384 


95 R 


100 


385 


386 


96 R 


100 


139 


140 


90 R 


100 


145 


146 


89 R 


100 


167 


168 


94 R 


100 


169 


170 


91 R 


70 


185 


186 


93 R 


90 


187 


188 


95 R 


100 


197 


198 


93 R 


100 


217 


218 


94 R 


100 


249 


250 


94 R 


90 


r n 3 1 5 1 


DNA 










ee % im^^^m 




385 


386 


95 R 


100 



20 



30 



40 



[0315] 



(158) 
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DNA 










ee % (mmm^m 




385 


386 


95 R 


100 



[03 1 7 ] 



(159) 



JP 2007-252382 A 2007. 10.4 





DNA 












EE% 






1 


2 


66 S 


92 




3 


4 


82 S 


12 




5 


6 


85 S 


100 




7 


8 


81 S 


13 




333 


334 


85 S 


100 




9 


10 


88 S 


13 




13 


14 


82 S 


100 




15 


16 


72 S 


22 




17 


18 


67 S 


100 




19 


20 


90 S 


81 




21 


22 


69 S 


32 




321 


322 


66 S 


100 




23 


24 


71 S 


27 




25 


26 


69 S 


70 




27 


28 


72 S 


20 




29 


30 


91 S 


100 




31 


32 


13 S 


100 




33 


34 


83 S 


38 




35 


36 


69 S 


26 




37 


38 


66 S 


76 




39 


40 


3 S 


110 




293 


294 




100 




307 


308 


56 S 


54 




255 


256 


74 S 


27 




41 


42 


82 S 


100 




43 


44 


41 S 


100 




45 


46 


85 S 


17 




47 


48 


87 S . 


76 




49 


50 


73 S 


17 




51 


52 


70 S 


100 




53 


54 


84 S 


12 




55 


56 


84 S 


100 




57 


58 


91 S 


100 




59 


60 


56 S 


100 




61 


62 


72 S 


65 




63 


64 


87 S 


20 




359 


360 


63 S 


79 




67 


68 


82 S 


19 




69 


70 


66 S 


72 




71 


72 


83 S 


13 



10 



30 



40 
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50 



(160) 
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DNA 


iB^iJ»-§- 


2-t ]<'ue^i^-i-y :x.=./U^ 








EE% 






73 


74 


75 S 


26 




325 


326 


87 S 


12 




75 


76 


39 S 


42 




77 


78 


85 S 


23 




79 


80 


85 S 


14 




257 


258 


51 S 


71 




81 


82 


73 S 


51 




259 


260 


51 S 


46 




335 


336 


65 S 


69 




83 


84 


86 S 


10 




85 


86 


66 S 


20 
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[13 1 ] iLWmiRm=- Y U '7~-^fftyT / t F U > t fc 7 5 / - h U ;V iP 7j< » L T 

[ia2]r.hu^--fe"SttcD#ft*5tiit-?./cJ6cffli/^5 nsoPAt <fci,>'7y{btii^f±J 

7 7 -b ^ ^ -r 0 
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[USA] 6A-6EfiD-7 x-;l/^~U ~> V © fc i6 <D S« *3 i t>*4^ tl © tg-^iJ #1^ 6^ ^ 

Si+i^ltife^iPtl*^ h 6Dti: 7 x - ;V U y © =^ ^ ;!/ ^"-iff > *5 <fc 

tf 6EaD-^fftf*:?:-a-tr- h U - ^J' © H Pf ?i ttS T § o 

[0 6 8] 6A-6EaD-7 x:::;I/^'"U :/ O /c a6 © S K 43 <fc tf 4 ^fe © S # tl K # « 6^ ^ 
tf 6EtiD-aftft^$ty- h y ;Vtf-i'©BR#?iiti-efe5o 

[H 6 C ] 6A-6EaD- 7 X i^Mj ^> ii)C)SR43 <j; t>*4jatl©?l-n tilcWIt =5: 

D V h ^7*^ 7 f - 0^3^-r= 6Aa:7-7 y ^ -9- y 7°;!/^ essiB^siS -9- eca^iiw lo 

^ © a Ba ?§ S ft ^ § ^ tt :3 > h n - ;V . 6Dli 7 x - ;V U > © 4^ ^ It s 33 j; 

[0 6 0] 6A-6EfiD-7 x ;1/ ^S^" U >/ > © fc & © » K *3 15 4 ^ tl © ?g ^ ft # ^ 

«4i©li;fflSSr§Kft*^ SfiSSIt'tt^ y h 6Dlt 7 x ;V U ~> >■ © 4^ -7 *5 i 

■tf 6EaD-M«f*^^ty- h U ;Hf - © IBI H# r$ Hi -e ii „ 

[0 6 E] 6A-6EaD- 7 X U i/ > © /c 46 © *K *5 i t>" jSft © ?1 -^ft t # ® W ^ 

h if ^7 -f -H^r^To 6Att :/ ^ y i' 9- ^ 7";!/^ 6Btt»*S)S9- > 7";!/. 6Caii« 
IE If CD ffl 11 'ft p, ^ § It '14 3 y h o - ;y , 6Da 7 x n ;]> U > © 4^ 7 ^ tf ^ 43 j; 
tf 6Ea D-^## ^ ^ty:^hU;Hi°-i'©|BlBf?§aiT'£So 20 

[0 7 A ] 7A-7Eii (R)-2-^ DDVx;l/K©/£i6©XH43j;tf4figft©fI-&fttciitm6^* 
^DV h^''^7'r-0^^-ro 7AaiS»?Sct3(75/7nDvy-r;l/K©?f^5^1-„ 

[0 7 B ] 7A-7Ea (R)-Z-^ DD'7x;l/m©/cJ6©SR*3cfct>'^^ft©g-&fttt#ae^^ 
^DVh^"'77'f-0^^-ro 7Bai7nDV-r;H?1i-*ft^^-ro 

[0 7 C] 7A-7E(i (R)-2-^5' n D V x ;1/ ^ © fc i6 © * K J; tf 4 fig ft © ft !|t ii[ W 
>7PVh^"^7'r--0^^-ro 7C© ^nvhi7"57-i'-0ti4figft©tBS43j;t5«Ht;- 
i' © M '> ^ 5^ t" o 

[0 7 D ] ik-mt (R)-2-i7 nDV-7';bg©/ca6©aKfc'j;tf4^ft©rl-&fttc!|t1i[fi^:& 

i'D-Th^*-77-i'-0^3^-r = 

[0 7 E ] 7A-7Ea (R)-2-^' D D V x;l/^© fc i6©KK*3 ct ^^ft © fl-g-ft tcltltW^S: 30 
/7nv hi7 57^'-0^5^t"o 

[0 8 A] 8A-8Ba (S)-7 X r:;VfL^©ft J6©SK43<J; t5'^fefigft©ri-a-ft t!|ttf[W:5; ^ D 

vhi7"^7-<-H^i^-ro 
[0 8 B] 8A-8Bii(S)-7xr.;l/fLK©?£i6©SHfc j:tf^^ft©?lB-ftt!itf|«:&i7n 

■v'hi7''77'r-0^^-r = 

[0 9 A ] 9A-9BaL-Z-^ f- ;!/ 7 x ^' U -> y © fc i6 © S K <t tF 4 ft © ?1 ft # 
fr6^;S:i'D-7hi7"v7-i'-0^^-ro 

[0 9 B ] 9A-9BaL-2-;?( ^ ;V 7 x n ;b ^z" ij y © /c J6 © S « 43 <t tjF ^ fig ft © ?i ^ ft t # 
ii[fiq^i7nvh^"-77-f-0^5^-ro 

[0 1 OA] lOA-lOCtiL-tert-P-r ~yy©fci6©SK43ctt;4^ft©rl^fttC!|tiS[W^ 40 
>7Dvhif^7'r-0^^-ro 

[0 1 OB] 10A-10C«L-tert-n-YS^y©/ci6©»K43 j;tflfe^ft©S^fttc#'#K]^ 
^nv hi7-77'f-0^5^-ro 

[0 1 0 C] lOA-lOCtiL-tert-n-r i'y©/cft©SK43j;tf4«ft©?g^ftti:!tt1t«^ 

/7D-7h^"77f-0^3^-ro 

[0 1 1 A] llA- llCti (S)-Z-7 5 7 -6-t: F D 4^ ~y 4^ 9" y ^ © fc i6 © 43 <fc 1/ S 

[0 1 IB] llA-llCfi(S)-2-7 5/-6-t: Fn^5/'N4^9-yffi©fc46©SH43j;r>'aE)t 
ft©rl^ft^i:#iSiS^&i'PTFi7"^7-i'-0^^-r = 
[0 1 1 C] llA-llCti (S)-2-7 S7-6-t: Fn4^i/'\4^9-yS©fc&©SK43j;U'^jt 50 
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CH 1 2 A ] 1 2A- 12Dti4-^ 9^ ;1/-D-D -f ~> > 43 j; t]F4-;^ ^;1/-L-p 4 > (D tc lib (0 mV. 
[0 1 2 B ] 1 2A- 12Dt4 4->< f- ;V-D-P -f v' > <t t;4-;'< f-;l/-L-D ^ iy y (D Tclb (D m V. 
[H 1 2 C ] 1 2A- IZmti-?^ ^;l/-D-D y :fe <t tf 4-^ ^;V-L-D -1' y O /c46 OSK 
[H 1 2 D ] 1 2A- 12Dtt4-;^ ^;b-D-n >" 43 J; D' 4-;^ g^;]/-L-D -ri^^CfcfcOSK 
[01 3 A] 13A-13B{i(S)-i^^ P'A4^->;l/vyx;l/^C>fci6CiaHfc' J;tf4«*CD?S•a• 
[0 1 3B] 13A-13Bfi(S)-~>^'P'N4^^^;l/-7>x;l/S<D/£J6©XKfcit;^figtl®g-& 
titc^aw^^^pvhif^y-f-a^^-ro 
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2007252382000001 ■ app 
CffitBH] ¥figl9^5^ 300 (2007.5.30) 

i^mmiE 1 ] 

[«IE73S] 

1 ] 

a) BB?lJ»-i-55. 167. 189, 197, S fc ti 217fS « © E^lJ i: '> * < i: 70 % . 80%, 85%, 
90%, 95%, 98% ^ /ctil00%©ia]^Jil-tt^#-r §S?iJ^#^^, - hU^--€Stt^# 

■r ^ u -/^ F ^ n - F -r S 

b) mnm^5Gs les, 190, 198, S fc « 218iB«OiH?iJ i:'>^ < i: 70%, 80%, 85%, 
90%, 95%, 98% S /ctilOO% Oia^JH-tt^ Wr ?.iE?iJ^#*, - F U ^ - -if ffi ft ^ ^ 
T ^ >t° 'J f- F ^ n - F f § ^ K , 

c) ie?lJ»^ 55, 167, 189, 197, t fc 2 1 7fB « O IB ^0 ^ f § ^ ^ i: X F U V x > F 
;^ ^ # -e ;/ ij ^ X L , F U ^ - -e" ffi tt ^ # f § 4-° U T' 9^ F ^ 3 - F -r S ^ K , 
d ) a) , b) SfcSc) KfBtgO^S©l2?iJ iifflttS^&E^J^^ty^^c 

[ft *S 2 ] 

igt ? , ;^ X , 7 r - i>\ y -7 X S F , 7 r - 5 F , n X S F , 7 X 5 F , ffl M A 
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Clf «I« 3 ] 

^ JIXML^I". "^-r/l/X. 7r->>\ y^XSF. 7r-5>'5H\ 3X5 H\ 7 

[ft sRa 5 ] 

a) iH^J»-^56. 168, 190, 198. ^ fc 218 t '> ^ < il 70% . 80% . 85%, 90%, 95% 
, 98% t/ctilOO%©iH?lJ|Hl-14?:Wr§75 /SiE?iJ^-g-^, - F U 7 -if Stt:&*-r 

§ 4-° u -^y^^- F, S fca, 

b ) 11 * mi (0 a) , b ) ^ fc c ) £D ^ C J; -ts T 3 - F ? n § 4-° U 7° 5^ F o 
[If 6 ] 

11*11 5 mm(Dt° U F O-^T"^ Ftlffifto 

[||«IS 7 ] 

- F U ^--tr'ffitt^W Lit*lS 5lS«0^t° U -^7"^ F (0 7 5 / iEiH^O ^ § V 

^ F^3- Ft- S n F>«®ft:®«T-feo T, 3 F > « ffi If ^ <D 5e ft X « « SS t « » ft 

8 ] 

[ It « a 9 ] 

a) ff«ailB«0Kffi(0i!'^&<ilfe-O, 
b ) f t * a 5 IB « O U 7" ^ F © ^ < ^; - o , 
c ) lt*« 6 fBKO'^^f- F i: fe-o, 43 J;tf/tfca, 

d) if 8 IB«©«fflS L < itmm^=- h V 7--lf-IS^Kfr£fcttfl»eL < affl^ 
^ - F 'J 7--li'IS^K#:»fit<D'>^ < i: 
[if *ia 1 0 ] 

:i F y ^--tf'ffitt^^t-r «'>^ < i: ^> 1 o©.t° U F t fca'^:^^^ FtMi[# i: :^ F 

'J;l/i:^- F V 5--te"?gttfcjg Lfc^ffTt:-igtt^-&§ c i:^^ty, F U ;1/ ^ A > 
K C iP 7j< il f § 7j a 1? o T , fu IB ^1-° U 7° 5^ F if « « 5 IS tt O U y 9^ F CD 7 5 

y mmm^Mt ^ . trcum^m i (o a) , b) eL<iic) i,cmm(DmmK^^r =i- 

F^n§, MlB-^T'^ F^ffi!#*"^if *a 6 IB«0'^7°g^ F+Iffif*©'>^ < i: fc- 

o^lr^t?, WIBSffio 
[ If * 1 1 ] 

- F U 7--lr'ffitt^WT§'>^ < i: 1 o © *° U 7" 5^ F S fc ti F i: 
i:^, - F U 5-Hz'?Stttc3g L/t*ftTT:-g«?r-y:§ C ^; ;£^ty, MIB O 7 7 t: F 

•J y^P^j-s fct* 7 5 / ^ F y ;vgp^^;^in7j<^^»t-s:&?4Tfe ^ T, lulB3i-° u FA"-' it 
Mm 5 mmtDt'v ^-f=f- \^ (D7 5. / mmm^^t ^ . t/ct±it*aicia) , b) eL< 

tic) tlBKLfcl^Stc j;-DTn- F^ns, t fc ti , MIB 7^9^ F A^lt * « 6 IB 

«©-?:/5^Fli«#0'>^<i:fe-o:&#ty. lulB:S-r*o 
[It*JR 1 2 ] 

n F U ^ - g tt ^ * f S ^ < i: 1 o © .t° U :/ f- F t fc ti 7° f- F i: , 

7 7 t F U /c{±7 5 7 F U 5^ ^ § » ? t ^ ::i F U ^ - -li' rS tt C S L 
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, iu 13 ^ jS o 
[ft«I« 1 3 ] 

- F U ;1/«|5^5: -^tya^tl €> tuSftS fca 7 7 t F U ^gP^^-g L<(J75yr:FU ^VSP 
^i'^-a-typr'PJftCluSfr^. - FU^-€Stt;&W-ri>. '>^<i:*.lO0.t°U--?7°^F 

5 fcti'^T'f- F««ft L. lulBMIIf*©>'7y t F U > t a 7 5 / F 'J 
*iP7j<^'-»-r S c h^^J)-. MIS- F U ^--tfStt^^-r 5'>& < t t i o£D.i-;u 

F ^ FftiSfrAfitsiiil 5 fB«<D^t° 'J -^7°^ F0 7 5 / i?iH?iJ^*-r t fcti 

li««lcDa) . b) SL<ttc) tctBlfi©i^^£j;oTr!-F^ni.. Sfcti. ItsR^ 

6 f3ii<D'^:/f- Ftiiftfr^^ty^T"^ Fli»^*-ess> MIB^ffio 
[ if « II 1 4 ] 

n F U ^ - ^f ffi tt ^ W f i> < i: fe 1 O U 7° ^ F ^ ti 7° ^ F 1iffi[#: i: t F 
n 4^ ^"/l/ ^f i; F U ;l/ ^: ^Sftt$-^§ d i: (R)-x 5^;l/4-S^ 7 7 -3-t; F d 4=- 

->Bl|;^»3fiT§^?ST'$o T. tulB- F U ^-■fe'ffitt^WI- < i: 1 o©.t° U 
7° 9^ F £ fcli-^^f- FttiS[#:A^lf «a 5 f3«©'t° U F(D7 5 7 SE^J^WT § . S 

fc {illsR:^ 1 CI a ) . b ) S L < c ) 1 13 « L fc ^i^^ t i T 3 - F ^ ^ § . t fc . 

6 fB«©'^7°^ F^ffifr^^iy^:/^ F^ifiS!#T:-& D . MIB^i-" U ^^^9^ FAUR)-^ 
ft* ^aJ?« t 45g b T (R)-x ^;l/4->' 7 y -3-t F D ^ i/ SSKA^fijt ^ n 5 . 1313*?* 

o 

[ It * 1 5 ] 

:/ 9^ F S fc ti :/ ^ F «fiStfr (S)-M#Stt f* ^ SJi? 65 t ^ fig L T (S)-x 4-> 7 7-3 
-t F D + ~>B«^a£^?^i:§ C f^^ts. (S)-x^;l/4-'>7y-3-t Fo^i'S^^Kit 
T'fe-^T. M!BxFU-7-■^fStt*W■r§^!>^< irPCsJ^'U-^y^^FSfcti 
'^7°^F««ftA^ il^l<«5|3iS^D5^^U-^7°f-F©75y^iE^J^t■ri., Sfctiit*« 
lOa) . b) gL<tic) tfB^Lrc^^tci^Tn-F^ti^s Sfcti. tISaewB 
KO'^y^ FtHSft^^ty'^:/^" F««f*T-$. WIBTaffic, 
[ft «il 1 6 ] 

y X □ X F U ;V t X F U V - -fe" ffi tt ^ # -r 5 '> < i: 1 O © 4"° U 7° 9^ F t /c 
fi-YmmWt^M^^^^t^-^ts. (R)-v yx;l/K^Sjt-r T-fe o T. MI3X 
F U>--tfffitt^=St < t 1 -oCvt" U '^y^?^ F t /cii-^yg^ Ymmwif. it*JB 

5 IB « O U 7° ^ F O 7 5 y * E W ^ ^ -r § . $ fc a II * a 1 (D a ) . b ) g L < « c 
) ClBKLfc^St j;-:5Tr3- F^n^^ t fc S . W « :^ 6 IB « © 7° f- F »{* * # 35 

F«ffi[ft-efc;s. MIB^ffio 
[|i#a 1 7 ] 

X F U 5--lr'ffitt:&=t-r < i: 1 oo-0(D.t° U ^^^^ FSfcti-?7°5^ FMffift 

i:vy-rPxFU;Vi:?:g^-ri.c:i:^^ty. (S)-v yx;l/®?:»3fi-r§*?*T'feoT. 
lulBx F U ^-^Stt^W-r § < i: I ■o (O ^} -^f ^ Y ^ Tc^t-^y ^ Y m^Wt\ 
lt*3l5|B«0 3J-°'J-?y^F©75/®E?iJ^#-r5. ^fc{iit«lilOa) . b) 
< a c ) ^ctB«LfcS^tc<fc o Tn- F^tli.. Sfcii. M « 6 13 « © 7° ^ F llfti* 

^•^ty--?:/^ F*ifflf*-efe§. lulS^So 
[if 1 8 ] 

X F 'J ^--H'gtt^* L. (S)-^f»ftS fcii (R)-Mfi{*=&^fig-r < i: t 

10©-0©.i<U'^:/^Ftfc:a'^yf-F^Iiafti:7xx;V-7i7hv'7y-hi;;i.i:;^ti 

^L. aWWK (S)-Mf»{*^ a (R)-M(»f*^^^?*§ C J: ^^t?. CS)-7 xx;l.#Lli 
KaiftSfc(i(R)-7xx;l/pLSMSft^S3i-r§;?ftT-SoT. WI3x F 'J ^-^f'ffitt^ 
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1 9 ] 

i i) M 4 2 tl /c lu IS U 7° f- F ^ HI l|X -r § u i: . 

MIB^t" U -^y^ F A^W^a 5 IB«©5^° U -^^9^ F07 5 y iiiE^J^*-r S/ctiil* 
«l(Da) . b) ^L<tic) tlBSO^Stc ioTn- F$n§^ MiB:^ffio 
[ if * ]I 2 0 ] 

WT^^ty. :^ F U ^--li^Stt^feo.t° U '^^^ F^n- F-r§S®^ai?feo T. 5c 
^tc^ftT^^Etl^WSttA^e^fbLfcgtt^^-r^MIB^K^aoffS^S: 

i) l-O^rc\t2-OiA±.(0y. ^ ^^S/clt#^^5?^^:t9^F^#t?M^ 
§ 5? ^ 1^ F « ^ -r S c ii ; t a . 

ii) 10^fc(i20JLX±<D7^'b:e-?-F^^^^$-a:§C^ ; tftS. 

iii) 1 oSfcS 2-DJX±©5? ^7 1^;^^ F^MJjol-^ c h : Sfctt 

iv) MIBOi/^-f ti:^)''^ffl?^-a-t>-^S ci i: , 

im^m 2 1 ] 

i ) 1 fBigO^^O:^; < t 1 o t W « « 5 IB S (0 U :/ ^ F © '> ^ < i: 

F«ffi;&A^-r § c 

iii) F U ^-•^f■gtt^coV^TMfB^t^ U --^yf^ Ffga^xX V t ^ C h ; 
1 v) n F U ^ - -tr' T- § *° U 7° ^ F « ffi II ^ f S c: i: o 

2 2 ] 

nFU^--ii~^=!-F-r5^ If«:«l©a) . b) £/c«c) IB«©1^KfeL<fi-^0 
7 ^ ^7" ^ y h © , lu f B ^ e © # tt S a tu IB S ^ C J; o T 3 - F ? tl S U 7" f- F O # 

[ if * Ii 2 3 ] 

II * « 1 ©. a ) . b ) t /£; t± c ) IB « © M C J; -3 T n - F $ ti § - F U ^ - € 4-° U 
F^ fctiftsRii 5lB«©Jj-° U F©7 5 y SiB?iJ^*-r§:^ F U ^--^f .t° U 7° 

5=- F © f£ ffl o 
[If 2 4 ] 

if *I1 1 (D a ) . b ) $fca c ) IBao^K© F ^ >Xi>'xr:-y ^aEft€>{¥ffl^Cfett§ 

[ If * Ii 2 5 ] 
«TO (I) *5itF' (II) ^^ty^-y F : 

(I) (a)'>S < i: 1 -D©!!*!! 1 IBWO^S^ (b)'>& < i: 1 ooH 5 IBicO 'J 
-?7°g^F. (c)'> 1 ^©if«a 6 IBIg©'^:/^ F^Iffif*. 43 / $ fc (d) '> ^ 
< tfe lo©. |f«il8lB«OllS^L<afiii^r:FU^--b'-^;g^KftSfc(i»«S 

(II) ^^-y 7 r 
[ if a 2 6 ] 

i ) '> ^ < i: t 1 o O H S< W 5 IB « © U 7° ^ F . '> < i: 1 o © if S< 6 IB ic © 
F*ifiSf**5 J; 1 /cfi'>& < i: t. i o © 8 IBio ©IIH^ L < fiffl^ x. F U 
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[ If * 31 2 7 ] 

i ) < i: 1 0(Dif *a 5 iB«©^1-° 'J '<7°5=- F. '> ^S: < i: fe 1 OOff 6 fB«0'^ 
- 7°^ FtIIK{**3 j; t>VS fc(i'>* < i: 1 -QOlf 8 fe«©«»e L < tiffl.^;^ - h V 

iii) mmomm^^^rmm^mit-^m^m^t ^ c to 
im^m 2 8 ] 

yKiH5iJOi!'-^:< ti> I -o io^ ^ i: ^) MiS n . 'J>r^< t ^ (D 7 ^ U ^ 9- ¥ 

f fc^tr zymmntpm^-^nrc :^ y \f: a. - ^ mm lsj mm»^ tc - ^ u^mWo 

[It*« 2 9] 

lf*iSl|B«(7)1^»Sfc«||5)?iS5iBtt0 4^°U'^y^F^3-F-r§4^K^*ty^p- 
[|S*II 3 0 ] 

■f^¥\ (c)'>ft < ^ 1 •0(7)It*:« 6 IH«0-?7°^ Ftiffif*. :fc J; / t (d) '> % < 

t 1 8 fBiccD«»g L < tifijn^^ F V y-^-m-^ifiW^rcitm'mm l < 
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